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PREFACE 

This  work  furnishes  the  material  for  a  thorough  study  of  the 
great  essentials  of  arithmetic  in  the  last  four  years  of  the  elementaiy 
school.  In  general,  in  the  schools  of  this  country  the  work  of  Grade  V 
consists  of  a  review  of  the  fundamental  operations  and  a  thorough 
study  of  the  fractions  and  denominate  numbers  used  in  practical 
life.  The  centi-al  feature,  in  substantially  all  schools,  is  common 
fractions.   The  needs  of  this  grade  are  met  in  Chapters  I-III. 

In  Grade  VI  the  central  feature  is  usually  decimal  fractions,  the 
other  topics  being  practical  measurements  and  an  introduction  to 
percentage.  These  are  the  topics  discussed  in  Chaptera  IV-VI. 
Percentage  and  its  applications  is  taken  up  more  thoroughly  in 
Chapter  IX,  and  the  few  schools  which  do  not  care  to  devote  any 
time  to  percentage  in  Grade  VI  may  omit  Chapter  VI  and  the  few 
examples  requiring  percentage  in  Chapters  VII  and  VIII. 

In  general,  the  work  of  Grade  VII  is  a  thorough  study  of  per- 
centage and  its  applications,  while  Grade  VIII  considers  arithmetic 
from  the  standpoint  of  the  pupil's  relation  to  the  commercial,  civic, 
and  industrial  world  which  he  is  about  to  enter.  These  two  great 
features  have  been  emphasized  in  the  general  plan  of  this  book. 

Having  always  advocated  the  elimination  of  obsolete  matter  from 
mathematics,  and  having  repeatedly  urged  the  reduction  of  the  number 
of  separate  topics  and  the  avoidance  of  subjects  in  which  the  child 
has  no  immediate  or  remote  interest,  the  authors  take  pleasure  in 
presenting  a  series  of  books  containing  only  those  essentials  of 
arithmetic  which  are  needed  in  common  life.  More  complete  courses 
are  offered  in  other  books,  but  the  teacher  who  sympathizes  with 
the  modern  trend  in  education  will  find  in  this  series  all  of  arith- 
metic that  the  pupil  must  thoroughly  know. 
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iv  PEEFACE 

The  arrangement  of  the  book  is  topical,  so  that  a  pupil  stays 
long  enough  with  a  subject  at  one  time  to  acquire  that  feeling  of 
mastery  which  is  his  right  and  privilege.  Along  with  this  sequence 
of  topics,  however,  are  two  new  features  which  are  noteworthy. 
One  is  the  Little  Examinations,  a  brief  series  of  tests  covering  each 
chapter  in  turn;  the  other  is  the  Eeview  and  Drill  section,  also 
placed  near  the  end  of  each  chapter,  and  furnishing  a  cumulative 
review  of  all  preceding  work.  By  the  aid  of  these  features  a  teacher 
may  be  assured  that  the  pupil  is  kept  refreshed  upon  those  essentials 
of  computation  without  which  he  cannot  hope  to  succeed. 

In  the  theory  of  the  work  the  authors  have  no  more  sympathy 
with  the  idea  that  a  pupil  should  be  told  to  do  a  thing  in  a  certain 
way,  with  no  knowledge  of  why  this  way  is  the  right  one,  than  they 
have  with  the  notion  that  he  must  explain  every  operation  with  all 
the  care  that  a  textbook  writer  would  show.  They  believe  that  every 
process  should  be  learned  with  an  appeal  to  the  pupil's  understand- 
ing, and  that  thereafter  it  should  become  entirely  mechanical ;  and 
in  this  way  each  opei-ation  has  been  presented  in  this  book. 

As  to  the  applications,  the  effort  has  been  to  select  the  problems 
with  reference  to  the  life  and  interests  of  our  i^eople  to-day.  Groups 
of  related  problems  are  frequently  given,  and  the  isolated  problems 
are,  in  general,  typical  of  those  which  the  pupil  will  need  in  the 
ordinary  walks  of  life.  The  applications  are  more  numerous  than  is 
usually  the  case  in  textbooks,  but  these  applications  are  not  j^ermitted 
to  exclude  the  abstract  drill  work  without  which  no  pupil  has  ever 
become  a  good  computer.  To  balance  adequately  the  abstract  and  the 
concrete,  the  drill  work  and  the  applied  problem,  the  review  work 
and  the  new  material,  has  been  one  of  the  earnest  endeavors  of 
the  authors  in  the  preparation  of  this  series. 

The  authors  hope  that  their  effort  to  prepare  a  perfectly  usable 
textbook  for  Grades  V-VIII,  free  from  all  eccentricities,  will  prove 
helpful  to  teachers  and  pupils  alike. 

GEORGE  WENTWORTH 
DAVID  EUGENE  SMITH 
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BRIEF  TITLES  OF  RELATED  PROBLEMS 


In  Grades  I  and  II  no  problem  should  be  given  which  involves 
more  than  a  single  step.  In  Grade  III  only  an  occasional  problem 
involving  two  steps,  and  this  of  the  simplest  kind,  should  be  at- 
tempted. In  Grade  IV  the  problem  involving  two  steps  is  gradually 
introduced.  In  general,  in  the  primary  grades  groups  of  related  prob- 
lems should  be  of  the  simplest  character,  and  the  relation  should  not 
be  such  as  to  require  the  pupil  to  hold  many  details  in  mind.  This 
was  the  policy  followed  in  the  primary  book  of  this  series. 

In  Grades  V  and  VI  more  attention  may  properly  be  given  to 
narrative  problems  of  various  kinds,  those  which  are  grouped  about 
some  incident  or  interest.  These  should  be  introduced  occasionally, 
the  dependence  of  one  problem  upon  another  being  generally  avoided, 
but  the  chief  work  of  these  years  must  necessarily  be  computation. 
In  Grades  VII  and  VIII  related  problems,  those  in  which  the  work 
of  one  or  two  pages  centers  about  some  special  interest,  become 
more  prominent,  and  this  feature  is  seen  in  this  book. 

The  following  are  the  brief  titles  of  some  of  the  related  problems 
to  be  found  in  the  following  pages : 

Barn  building 306 

Blood  tells  in  the  dairy     .  45 

Boys'  workshop   ....  285 

Brains  pay 102 

Bread  making 361 

Budget,  family     ....  449 

Builder 489 

Business  strategy     .     .     .  477 

Car  or  horse 251 

vii 


Commercial  drafts    .     . 

403 

Concrete  industry     .     . 

321 

Contractor 

494 

Corn  as  beef  and  ])ork  . 

372 

Corn  club 

139 

Cost  of  wastefulness 

44 

Cotton  industry   .     .     . 

382 

Dairy  industry     .     .     .38 

1,480 

Drawing  plans     .     .     .     . 

301 
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ESSENTIALS  OF  ARITHMETIC 

GRAMMAR  SCHOOL  BOOK 

CHAPTER  I 
FUITDAMENTAL  OPERATIONS 

1.  What  you  have  Learned  of  Arithmetic.  You  have  already 
learned  much  about  arithmetic.  You  have  learned  to  count  and 
to  write  numbers,  at  least  to  a  million ;  how  to  add,  subtract, 
multiply,  and  divide  whole  numbers,  or  integers ;  how  to  solve 
many  problems ;  how  to  keep  simple  accounts ;  and  how  to  do 
some  easy  work  with  fractions. 

You  have  also  learned  how  to  write  United  States  money,  how 
to  measure  things,  and  how  to  use  the  ordinary  tables  needed 
in  making  these  measurements.  Besides  all  this,  you  have  seen 
that  you  have  need  for  arithmetic  at  the  store,  in  your  games, 
in  reading,  and  in  many  other  ways. 

2.  What  there  is  still  to  Learn.  There  is,  however,  much  more 
to  learn  about  the  uses  of  arithmetic,  and  more  to  learn  about 
how  to  work  with  numbers.  Every  one  of  us  is  interested  in 
what  the  world  is  doing  and  in  our  country  and  its  products. 
We  all  like  to  know  about  our  farms,  our  mines,  our  forests,  our 
great  industries,  the  accounts  that  we  must  sometimes  keep,  and 
the  customs  of  business  life,  and  we  find  much  of  interest  about 
these  matters  in  arithmetic.  We  shall  now  learn  how  to  work 
with  larger  numbers,  and  how  to  solve  problems  about  our  indi- 
vidual interests  and  about  the  great  industries  of  the  country. 


2  FUNDAMENTAL  OPERATIONS 

3.  Numerals.  Symbols  used  to  represent  numbers  are  called 
numerals.  The  common  numerals  0,  1,  2,  3,  4,  5,  6,  7,  8,  and  9 
are  called  Arabic^  or  Hindu-Arabic^  numerals.  The  symbol  0  is 
called  zero^  naughty  or  cipher^  or  by  the  name  of  the  letter  o. 

Little  attention  is  now  given  to  the  distinction  between  notation  (the 
writing  of  numbers)  and  numeration  (the  reading  of  numbers)  or  to  the 
memorizing  of  such  definitions  as  those  given  on  this  page. 

Schools  should  recognize  the  modem  reading  of  numbers  in  telephoning, 
as  "  three-nine-six-o  **  for  3960,  and  in  rapidly  comparing  entries  in 
bookkeeping,  as  "nineteen  seventy-five  point  fifty"  for  $1975.50. 

4.  Period.  A  group  of  figures  into  which  a  number  is  separated 
for  ease  in  reading  is  called  a  period. 

We  separate  into  periods  by  commas  or,  in  print,  by  spaces, 
thus:  14,375,286,  14  375  286,  *756,283.75,  and  $756  283.75. 

In  separating  into  periods,  begin  at  the  right  unless  there  is  a  decimal 
point,  in  which  case  begin  at  the  decimal  point.  The  left-hand  period  may 
have  one,  two,  or  three  figures.  We  do  not  separate  into  periods  the  part 
at  the  right  of  the  decimal  point.  Periods  are  not  commonly  used  in  written 
numbers  of  four  figures,  in  dates,  or  in  telephone  and  car  numbers.  In  this 
book  we  shall  use  them  only  with  numbers  of  five  figures  or  more. 

5.  Place  Value.  The  value  of  a  period  or  figure  depends  upon 
the  place  it  occupies.    Therefore  each  has  a  plaice  value. 

For  example,  in  the  number  5427,  the  7  is  in  units^  place  or 
unitB^  order^  and  means  7  ones ;  the  2  is  in  tens^  place  or  tens^  order 
and  means  2  tens ;  and  so  on. 

6.  Reading  Numbers.  In  the  number  62,124,706,871  we  have 
four  periods.  In  each  period  there  are  three  orders :  units,  tens, 
and  hundreds.  We  read  this 
number  "  sixty-two  billion,  one 
hundred  twenty-four  million, 
seven  hundred  six  thousand, 
eight  hundred  seventy-one." 


Bfllioni    MfllioDi   ThouHUids       Uniti 

'02,124,^06,  STT 


BEADING  AND  WRITING  NUMBERS  8 

ORAL  EXERCISE 

1.  What  name  do  you  give  to  3  tens  ?  to  10  tens  ? 

2.  What  name  do  you  give  to  1000  thousands  ? 

3.  Looking  at  your  fingers,  do  you  see  why  people  came  to 
count  by  tens  ?   Why  was  it  ? 

4.  Read  these  numbers : 


296 

10,000 

854,200 

4,246,384 

1296 

21,236 

400,676 

5,027,050 

5280 

84,007 

148,892 

15,125,000 

9999 

90,009 

900,009 

75,248,809 

6.  What  advantage  has  our  method  of  writing  nine  (9)  over 
the  method  the  Romans  used,  as  shown  on  a  clock  face  (IX)  ? 

6.  In  the  number  234,  what  place  is  occupied  by  the  4  ?  by 
tlie  8?  by  the  2? 

7.  In  the  number  123,456,789,  what  name  is  given  to  the 
period  789?  to  the  period  456?  to  the  period  123? 

WRITTElf  BZB&CI8S 

Write  the  following  in  words : 

1.  15,756.  4.  230,230.  7.  2,342,756. 

2.  24,908.  6.  500,005.  8.  31,427,642. 

3.  137,005.  6.  999,999.  9.  141,141,141.^ 

Write  the  following  in  figures: 

10.  Four  million,  twenty-five  thousand,  five. 

11.  Seventy-seven  thousand,  five  hundred  eighty-six. 

12.  Ninety-eight  thousand,  seven  hundred  fifty-four. 

13.  One  hundred  six  thousand,  seven  hundred  twenty. 

14.  Two  hundred  million,  fourteen  thousand,  sixty-eighti 


4  FUNDAMENTAL  OPERATIONS 

7.  Roman  Numerals.  Roman  numerals  are  used  chiefly  for 
numbering  chapters,  for  dates,  and  on  clocks.  They  consist  of 
seven  capital  letters,  as  follows : 

Letten,         I      V       X        L         C  D  M 

Valuet,         1       5       10       50       100       500       1000 

The  first  nine  numbers  are  written  thus : 

I,   II,    III,   IV  or  nil,    V,   VI,   VII,   Vin,   IX. 
The  tens  are  written  thus : 

X,   XX,  XXX,   XL,  L,  LX,  LXX,  LXXX,  XC. 
The  hundreds  are  written  thus : 
C,  CO,  CCC,  CD,   D,  DC,   DCC,  DCCC,  DCCCC  or  CM. 
The  numbers  from  eleven  to  nineteen  are  written  thus : 
XI,   XII,  XIII,  XIV,   XV,  XVI,  XVII,  XVIII,   XIX. 
The  following  are  examples  of  other  numbers: 
XXIII     =23  XCVIII  =98  CLXVI         =166 

XXXVI  =  36  LXXVI   =76  CCCLIX       =359 

XLVm=48  LXXXII  =  82  MDCCXCV  =  1795 

MDCCCCXXII  or  MCMXXII  =  1922 


WRITTEN  BZKBCISB 
Write  in  eommon  numerah : 


I.  XL             4.  XXVL 

7. 

LXXIL      10. 

LXXV. 

2.  LXIV.        6.  LXVL 

8. 

XCVIL      11. 

XXXIV. 

3.  LXXX.      6.  DCCX. 

9. 

MDCX.      12. 

MDCCCCXX. 

Write  in  Roman  numerals  : 

13.  3L                 15.  42. 

17.  125. 

19.  150. 

14.  175.              16.  1916. 

18.  1919. 

20.  192a 

WHITING  NUMBERS  6 

WRITTEN  EXERCISE 

1.  Write  in  Arabic  numerals:  MDCLXIX,  MCCCXLIV. 

2.  Write  in  Roman  numerals:  49,  79,  94,  96,  99,  146. 

3.  Write  in  Roman  numerals  the  number  of  the  present 
year ;  of  last  year ;  of  fifty  years  ago. 

4.  Write  in  common  figures  the  number  twenty-one  million, 
one  thousand,  four  hundred  seventy-five. 

5.  Write  in  common  figures  the  number  one  billion,  one 
hundred  seven  million,  one  thousand,  one. 

6.  Write  in  common  figures  the  number  of  Ex.  5  decreased 
by  42,675;  by  12,245;  by  295,001. 

Write  in  words  : 

7.  127,007.  10.  2,176,144.  18.  12,123,123. 

8.  286,086.  11.  8,981,426.  14.  42,307,400. 

9.  417,000.  12.  5,287,826.  15.  100,000,000. 

Write  in  common  numerals  : 

16.  Six  million,  six ;  seven  million,  twelve. 

17.  Seventy-seven  million,  seventy-seven. 

18.  Five  hundred  fifty-five  thousand,  five. 

19.  Seven  hundred  seventeen  thousand,  one  hundred  one. 

20.  Six  hundred  sixty-six  thousand,  eighteen. 

21.  One  hundred  million,  five  hundred  seventy-five. 

Write  in  Boman  numerals : 

22.  240.  23.  875.  24.  126.  25.  1930. 

Write  in  common  numerals  : 

26.  MC.  27.  MDC.  28.  MDI.  29.  MCU 
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8.  Addition.  The  process  of  finding  the  number  which  is  equal 
to  two  or  more  numbers  taken  together  is  called  additUnu  The 
numbers  added  are  called  addends  and  the  result  is  called  the  siim. 

9.  Unit.  A  standard  by  which  we  measure  or  count  is  called 
a  unit 

Thus,  in  speaking  of  $4  the  unit  is  |1 ;  in  speaking  of  5  eggs  the  unit 
is  1  egg,  but  in  speaking  of  10  dozen  eggs  the  unit  is  1  dozen  eggs ;  in 
speaking  of  40  thousand  bricks  the  unit  is  a  thousand  bricks ;  in  counting 
1,  2,  3,  4,  and  so  on,  the  unit  is  1 ;  in  counting  by  thousands  the  unit  is 
1000 ;  and  in  measuring  long  distances  the  unit  may  be  1  mile. 

10.  Like  Numbers.  Numbers  applied  to  the  same  unit  are 
called  like  numbers. 

Thus  $5  and  $17  are  like  numbers,  and  27  and  36  are  also  like  numbers. 

Onli/  like  numbers  can  be  addedy  and  the  sum  is  like  the  addends. 

That  is,  we  cannot  add  |2  and  3  yd.  or  7  lb.  and  4  books.   If  we  add 

$12  and  $13,  the  sum  must  be  like  the  addends ;  that  is,  it  must  be  $25, 

not  25  ft  It  is  true  that  we  can  put  4  books  with  7  crayons,  but  we  have 

to  think  of  them  only  as  things,  and  say  that  we  have  11  things. 

Teachers  may,  if  they  wish,  be  guided  by  the  note  on  abstract  and  concrete 
numbers  given  on  page  18,  where  the  subject  first  assumes  some  im];>ortance. 

11.  How  to  Add.  In  adding  a  column  of  figures, 
try  to  read  a  column  like  a  word.  Try  especially  to 
see  the  lO's,  the  5's,  or  the  15's. 

In  this  column,  for  example,  you  should  see  the 
two  lO's  and  the  15,  and  write  the  answer,  35. 
However,  it  is  not  wise  to  skip  numbers  in  order  to 
group  by  lO's,  because  you  may  forget  the  numbers 
that  you  have  skipped  and  thus  make  a  serious  error. 

12.  Check.  As  a  check  or  proof  of  the  work,  add 
the  column  from  the  top  downwards,  if  you  first 
added  it  upwards. 


ADDITION  T 

WfilTTBIf  8FSBD  TIST 

Copy  (he  numbers  in  lines  1  to  8  indusivey  and  add;  then  add 
the  columns  numbered  9  to  16  inclusive : 


9. 

10. 

11. 

12. 

13. 

14. 

16. 

16. 

1.    3 

4 

6 

4 

8 

8 

9 

2 

2.    4 

4 

1 

9 

8 

1 

4 

8 

3.    2 

9 

5 

3 

4 

8 

9 

6 

4.    4 

7 

4 

9 

4 

8 

2 

8 

5.    8 

3 

3 

4 

1 

3 

7 

6 

6.    8 

2 

2 

1 

9 

7 

8 

6 

7.    9 

5 

4 

2 

8 

1 

6 

8 

8.    6 

4 

8 

4 

8 

9 

9 

2 

Proceed  in  the  same  way  for  lines  numbered  17  to  24  inclusive^ 
and  for  columns  numbered  96  to  S2  inclusive  : 


25. 

26. 

27. 

28. 

29. 

30. 

31. 

32 

17.    5 

9 

8 

7 

8 

2 

6 

8 

18.    2 

6 

9 

2 

8 

5 

7 

6 

19.    9 

7 

6 

5 

4 

6 

9 

7 

20.    2 

7 

4 

1 

7 

6 

4 

9 

21.    7 

7 

5 

8 

8 

8 

9 

4 

22.    1 

8 

6 

6 

2 

8 

4 

7 

83.    2 

4 

6 

8 

9 

6 

8 

7 

24.    4 

2 

8 

8 

5 

7 

9 

6 

Such  testg  are  of  great  value,  especially  if  the  pupils  keep  records  of  their 
speed  and  accuracy  and  review  the  exercise  from  time  to  time  to  see  how  the 
leoords  improve. 


67 
86 
84 
187  sum 
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13.  Addition  of  Larger  Numbers.  You  have  already  learned,  in 
primary  arithmetic,  how  to  add  numbers  of  two  or  more  figures, 
so  that  we  need  consider  only  one  simple  ex- 
ample. To  add  67,  86,  and  34,  we  write  them 
with  units  under  units,  and  so  on. 

Then  4  +  6  +  7  =  17,  or  1  ten  +  7  units.  We 
therefore  write  the  7  in  the  units'  colunm  and 
add  the  1  to  the  tens. 

Then  1  ten  +  8  tens  +  8  tens+6  tens=18tens, 
or  1  hundred  +  8  tens.   We  therefore  write  the  8  in  the  tens' 
column  and  the  1  in  the  hundreds'  column. 

The  sum  is  187. 

Arrange  units  of  the  same  order  in  the  same  column. 

Add  each  column  by  itself  beginning  at  the  rights  and  write 

the  sumy  if  it  is  less  than  10^  below  the  column  added. 

If  the  sum  of  any  column  is  10  or  more^  write  the  unit  figure 

below  the  column  addedy  and  add  the  tens  with  the  next  column 

WRITTEN  SPEED  TEST 

Copy  the  numbers  in  lines  1  to  6  inclusive^  and  add;  then  add 
the  columns  numbered  7  to  14  inclusive^  and  time  yourself: 


7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

I.  12 

20 

23 

14 

86 

77 

80 

78 

3.  6 

10 

15 

17 

88 

85 

90 

94 

8.  7 

9 

12 

23 

87 

88 

91 

93 

4.  13 

15 

14 

36 

42 

23 

31 

46 

8.  21 

31 

21 

41 

28 

17 

16 

20 

6.  42 

24 

83 

23 

14 

28 

41 

26 

ADDITION 

9 

1 

OKAL  BZBKCI8X 

Look  at  each 

example  and  titaU  orUy  ike  mm: 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

17 

27 

37 

67 

97 

29 

42 

2 

2 

22 

72 

82 

10 

80 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15 

21 

32 

10 

21 

11 

12 

13 

12 

14 

_6 

10 

11 

10 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

20 

33 

42 

81 

16 

15 

17 

25 

12 

68 

40 

10 

10 

20 

22. 

23. 

24. 

2S. 

26. 

27. 

28. 

21 

32 

41 

10 

21 

81 

40 

35 

70 

88 

78 

20 

81 

60 

29. 

30. 

31. 

32. 

33. 

84. 

35. 

76 

81 

41 

21 

82 

50 

51 

32 

92 

21 

86 

40 

60 

62 

S6. 

37. 

38. 

39. 

40. 

41. 

42. 

41 

23 

20 

21 

20 

30 

82 

62 

40 

42 

42 

96 

40 

43 

10 

10 

20 

20 

10 

60 

54 

This  is  a  type  of  the  rapid  oral  work  that  should  be  given  daily  in  arithmetio. 
From  three  to  five  minutes  of  such  rapid  work  in  each  recitation  will  do  much  to 
remove  the  charge  that  pupils  are  usually  slow  and  inaccurate.  The  most  impor- 
tant part  of  arithmetic  is  found  in  the  four  fundamental  operations.  Particular 
attention  should  be  given  to  oral  drill  in  addition  by  endings.  The  pupil  should 
thinkof  16+13asl6+10  +  8,or26  +  8,andof26+17as26+10+7,or86-f  7. 

OS 
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WKITTBH  KZmCISX 

See  how  hmg  it  takeg  to  copy  and  add  each  of  these  columns,  and 
to  check  each  resuit.    Write  the  time  with  the  results. 
1.  2. 

♦147.60  ♦748.06 

85.70  126.58 

61.80  89.40 

180.60  86.51 


5. 

6. 

♦359.68 

♦496.48 

298.76 

127.92 

400.92 

600.00 

640.82 

508.52 

701.24 

872.08 

9. 

10. 

♦1482.63 

♦4761.42 

689.74 

8917.63 

2908.87 

5238.58 

8517.37 

6082.37 

9310.26 

4098.07 

7091.63 

5901.93 

13. 

14. 

♦3246.48 

♦2763.48 

4189.72 

298.43 

868.41 

4200.75 

96.87 

8342.66 

2800.42 

628.93 

487.00 

2743.66 

3. 

4. 

♦875.42 

♦298.04 

104.41 

127.63 

680.67 

701.96 

49.60 

872.37 

7. 

8. 

♦896.04 

♦982.69 

72.68 

604.05 

129.87 

81.97 

871.64 

681.83 

280.98 

400.00 

11. 

12. 

♦8147.29 

♦4268.75 

2878.41 

8942.85 

4192.64 

2066.08 

128.46 

5095.02 

8029.00 

2711.40 

7081.00 

1029.60 

15. 

16. 

♦2983.96 

♦1430.00 

4198.73 

280.00 

2299.80 

7567.75 

4763.81 

263.48 

989.95 

2986.75 

2263.48 

8946.50 

SUBTRACTION  11 

14.  Subtraction.   The  operation  of  taking  one  nomber  £rom 
another  is  called  mbtraction. 

The  number  thus  obtained  is  called  the  difference  between  the 
two  given  numbers;  that  is,  the  difference  between  563  and 
127  is  436.  The  difference  is  sometimes 
called  the  remainder. 


15.  Subtrahend.  The  number  which  is 
subtracted  is  called  the  svitrahend. 


563  minuend 
127  subtrahend 
436  difference 


16.  Minuend.  The  number  from  which 
we  subtract  is  called  the  minuend.   The  minuend  is  the  sum  of 
the  difference  and  the  subtrahend. 

Subtraction  may  also  be  defined  as  the  operation  of  finding  the  number 
which  when  added  to  the  smaller  of  two  numbers  makes  the  larger.  Since 
a  great  deal  of  subtraction  is  "  making  change/'  where  the  work  is  based  on 
addition,  the  latter  definition  is  often  preferred. 

The  teacher  is  advised  to  spend  but  little  time  in  asking  for  such  definitions 
as  those  given  above,  since  the  terms  are  rarely  used  in  business.  The  business 
man  says,  '^Dedmt  $10  and  pay  me  the  balance,^^  or  "  Take  out  flO  and  pay  me 
the  rest,"  instead  of  '*  Subtract  $10  and  pay  me  the  difference,'^ 

The  teacher  should  lead  the  pupil  to  see  that  100  —  87  is  the  sum  of  90  —  30 
and  10  -  7,  or  03. 

ORAL  EXERCISE 

Subtract  the  folhvnng  numbers: 

1.  17  27  16  26  18  43  15  75 

88221122 


2.  27 

27 

36 

86 

43 

43 

85 

85 

10 

13 

20 

22 

80 

81 

40 

42 

3.  67 

48 

96 

78 

57 

39 

75 

87 

21 

28 

86 

46 

27 

18 

66 

78 

12 
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17.  How  to  Subtract.  If  one  village  has  1682  inhabitants  and 
another  has  756,  and  we  wish  to  find  how  many  more  persons  live 
in  the  first  village  than  in  the  second,  we  need  to  subtract  756  from 
1632.  We  cannot  subtract  6  from  2,  but  we  can 
subtract  6  from  12,  for  12  —  6  =  6.  We  have  now 
used  10  of  the  30,  leaving  20.  We  cannot  subtract 
60  from  20,  but  120  -  50  =  70.  We  have  now  used 
100  of  the  1600,  and  1500  -  700  =  800.  Therefore 
the  result  is  876. 

Check.   Since  876  +  756  =  1632,  the  work  is  evidently  correct 


WRITTEN  EXERaSS 
Subtract  the  following  numbers: 
1.  2.  3.  4. 

1796  1796  1796  1746 

384  394  398  399 


5. 

1746 

587 


6. 

8234 

872 

7. 

8234 
815 

8. 

8234 

845 

9. 

8234 
1856 

10. 

8234 

2978 

11. 

4368 
299 

12. 

5721 
4186 

13. 

2933 
1768 

14. 

4203 
2192 

15. 

4307 
2358 

16. 

3628 
969 

17. 

4023 
8648 

18. 

5127 
8676 

19. 

5962 
8183 

20. 

6014 
4285 

21. 
6271 
4632 

22. 

8128 
4637 

23. 

8207 
5620 

24. 

8190 
6391 

25. 

9235 

7687 

MAKING  CHANGE  18 

18.  Making  Change.  If  you  owe  70^  to  a  merchant  and  give 
him  $1,  he  says, "  70  and  5  are  75,  and  25  more  makes  a  dollar," 
at  the  same  time  laying  down  5^  and  25^  He  thus  sees  that 
♦l  -  ♦0.70  =  10.80. 

Teachers  may  use  real  or  toy  money  in  teaching  this  subject,  but  pupils  are 
now  old  enough  to  imagine  the  coins,  as  they  will  do  in  actual  business  methods. 


ORAL  EZXSCI8S 

Make  change  for  #2,  wJien  you  owe  : 

1.  25^  50^  96^  85^ 

2.  35^  40^  94^  87^ 

Mcd^  change  for  60  f^  when  you  owe : 

3.  25^  22^  86^  17^ 

4.  35^  32^  88^  16^ 

Make  change  for  25 f^  when  you  owe : 

5.  10^  8^  7^  6^ 

6.  12^  18^  17^  16^ 

Make  change  for  #^,  when  you  owe  : 

7.  n  11.25  11.40 

8.  n.50  11.75  11.60 

Imagine  yourself  buying  goods  at  a  store  and  handing  the  clerk 
the  first  amount  given,  the  goods  costing  the  second  amount.  State 
the  amount  of  change  due  you  in  each  case  : 

9.  n;  72^.  13.  14;  13.41.  17.  $5;  18.05. 

10.  12;  n.37.  14.  $5;  11.27.  18.  $5;  ♦1.70. 

11.  12;  ♦1.67.  15.  ^5;  ^2.40.  19.  ♦lO;  ♦7.05. 

12.  ♦S;  ♦2.17.  16.  ♦lO;  ♦6.55.  20.  ♦lO;  ♦6.05. 


68^ 

87^ 

89^ 
29^ 

27^ 
19^ 

43^ 

24^ 

2U 
19^ 

13^ 
15f 

♦1.45 
♦1.85 

♦1.67 

♦1.78 
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WRITTEN  EXERCISE 

See  how  long  it  takes  to  copy  these  numbers  and  to  sultract  and 
check.    Write  the  time  with  the  last  result : 


1. 

42,350 
21,175 

2. 

14,762 
9,987 

3. 

86,481 
21,596 

4. 

50,000 
29,872 

6. 

63,527 
41,962 

6. 

27,998 
19,999 

7. 

60,000 
48,762 

8. 

70,900 
56,907 

9. 

#175.62 
81.98 

10. 

#129.87 
67.98 

11. 

#208.09 
98.78 

12. 

#400.12 
69.84 

13. 

#170.08 
69.99 

14. 

#870.42 
91.64 

16. 

#209.18 
87.69 

16. 

#302.78 
62.95 

17. 

#802.65 
69.81 

18. 
#200.00 
93.74 

19. 

#608.75 
35.82 

20. 

#672.98 
98.94 

21. 

#409.98 
23.49 

22. 

#682.70 
93.81 

23. 

#200.00 
187.60 

24. 

#325.34 
128.92 

25. 

#429.81 
149.92 

26. 

#308.72 
129.85 

27. 

#298.05 
109.72 

28. 

#408.00 
129.60 

Teachers  will  do  well  to  return  to  these  efficiency  tests  occasionally,  oompaxing 
the  records  of  the  pupils  with  their  earlier  records. 


CASH  ACCOUNTS 


16 


19.  Cash  Acoounts.  In  keeping  a  cash  account  it  is  customary 
to  write  the  receipts  on  the  left  side  (called  the  debit  side),  and 
the  expenditures  on  the  right  side  (called  the  credit  side),  thus : 


19— 

19— 

a 

May 

4 

Cash  on  Iiand 

41 

50 

May 

5 

Paid  for  ball 

20 

9 

h 

5 

From  father 

20 

6 

Ball  game 

25 

h 

6 

6 

From  mother 

10 

6 

Marbles 

15 

i 

d 

e 
f 

7 

Famed,  errands 
Balance 

25 

8 

Balance 

1 

45 

J 
k 

2 

05 

4^ 

05 

May 

8 

*1 

45 

Here  a  shows  cash  on  hand  when  this  page  of  the  account  is  begun; 
bf  c,  and  d  are  receipts  from  father  and  mother,  and  for  errands ;  e  is  the 
sum  of  these  items  on  the  day  that  the  account  is  added  to  see  how  it 
stands.  On  the  right  side  g,  h,  and  i  are  bills  paid.  To  find  how  much  is 
now  on  hand  we  subtract  the  sum  of  20^,  25^,  and  15^,  or  60^,  from  |2.05| 
and  we  find  that  the  remainder  (in  accounts  called  the  balance)  is  $1.45, 
which  is  written  on  the  right,  at  j,  and  on  the  left,  at/.  To  check  the  work, 
gfhjij  andy  are  added,  and  the  sums,  at  e  and  k,  must  agree. 


WRITTEN  EXERCISE 
Make  out  cash  accounts  and  balance  them  as  above  : 

1.  Receipts:  April  3,  cash  on  hand,  $2.10;  April  4,  caring 
for  furnace,  $0.75;  April  7,  selling  papers,  $0.15.  Expenses: 
April  4,  picture  show,  $0.10;  April  6,  book,  $0.45.  Balanced 
on  April  8. 

2.  Receipts:  Feb.  6,  cash  on  hand,  ♦135.60;  Feb.  6,  R.  S. 
Roberts,  ♦75.50 ;  Feb.  7,  M.  L.  Richards,  $87.90 ;  Feb.  8,  R.  P. 
Jasper,  $42.25.  Expenses:  Feb.  6,  rent,  $75;  Feb.  7,  salaries, 
♦60 ;  Feb.  8,  coal,  ♦15.80 ;  Feb.  8,  account  book,  $2.25 ;  Feb.  8, 
telephone  rent,  ♦6.50 ;  Feb.  8,  gas  bill,  ♦3.75.  Balanced  on  Feb.  9. 


16  FUNDAMENTAL  OPERATIONS 

Make  out  cash  cLccaunU  and  balance  them  : 

3.  Receipts :  May  1,  cash  on  hand,  $1.25 ;  May  8,  earned  by 
errands,  35^  Expenses:  May  8,  pencil,  5^.   Balanced  May  4. 

4.  Receipts:  Sept.  15,  cash  on  hand,  85^;  Sept.  16,  earned 
by  delivering  papers,  16^;  Sept.  17,  earned  by  cleaning  auto- 
mobile, 25^;  Sept  18,  earned  by  errands,  15^.  Expenses:  Sept  16, 
ball,  18^;  Sept  18,  dog  collar,  15^   Balanced  Sept  19. 

5.  Receipts:  Oct  7,  cash  on  hand,  |2.10;  Oct  7,  earned  by 
caring  for  horse,  80^;  Oct  8,  from  Uncle  John,  %\\  Oct  9, 
earned  by  errands,  20^.  Expenses :  Oct  8,  football  pants,  $1.50 ; 
Oct  9,  share  in  football,  50^;  Oct  10,  football  shoulder  pads, 
80^   Balanced  Oct  11. 

6.  Receipts:  Dec.  4,  cash  on  hand,  62^;  Dec.  4,  earned  by 
caring  for  furnace,  15^ ;  Dec.  5,  earned  by  cleaning  walks,  20^ ; 
Dec.  6,  earned  by  caring  for  furnace,  15^.  Expenses:  Dec.  6, 
pair  of  skates,  94^.   Balanced  Dec.  7. 

7.  Receipts:  May  1,  cash  on  hand,  $36.50;  May  2,  R.  S. 
Jacobs,  $20 ;  May  4,  M.  R.  Randall,  $82.60.  Expenses:  May  3, 
groceries,  $7.86 ;  meat,  $3.50.   Balanced  May  5. 

8.  Receipts :  April  8,  cash  on  hand,  $25.80 ;  April  4,  J.  B. 
Fuller,  $80;  April  7,  R.  H.  Bates,  $4.80.  Expenses:  April  4, 
groceries,  $9.32 ;  April  6,  meat,  $7.28.   Balanced  April  8. 

9.  Receipts:  Feb.  8,  cash  on  hand,  $154.25;  Feb.  9,  John 
Smith,  $62.75;  Feb.  11,  M.  L.  Tilton,  $85.44;  Feb.  12,  J.  R. 
Haskins,  $51.10.  Expenses:  Feb.  9,  rent,  $75;  Feb.  12,  clerks, 
$72 ;  Feb.  15,  coal,  $15.30 ;  Feb.  17,  account  book,  $1.75 ;  Feb. 
22,  telephone,  $4.50 ;  Feb.  28,  gas,  $4.25.   Balanced  Feb.  23. 

Problems  of  this  kind  should  be  made  by  the  pupils.  The  children  should 
also  be  urged  to  keep  their  personal  accounts,  although  these  should  not,  as  a 
rule,  be  submitted  to  general  class  inspection. 


CASH  ACCOUNTS 
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10.  This  boy  is  comparing  his  father's  cash  account  with  his 
own.  He  finds  that  he  received  $1.00  from  his  father  on  Oct  15, 
20^  for  work  on  Oct  16,  85^  for  picking  apples  on  Oct  17, 15^ 
for  work  on  Oct  18,  25^  for  work  on  Oct  19,  and  50^  for  some 
chestnuts  that  he  gathered  on  Oct  20.  He  paid  35^  for  a  book 
on  Oct  16,  5^  for  some  marbles  on  Oct  17,  20^  for  paper  and 
ink  on  Oct  18,  40^  for  a  knife  on  Oct  20,  and  on  Oct  21  he 
put  the  balance  that  he  had  on  hand  in  the  bank,  where  he 
already  had  117.50.  Make  out  the  cash  account  and  find  how 
much  he  then  had  in  the  bank. 

11.  For  his  father  he  made  out  a  statement  of  the  farm  prop- 
erty, which  showed  the  following  items :  value  of  the  land  and 
buildings,  |7250;  standing  wood  and  timber,  $1600;  wagons 
and  machinery,  $750;  cows  and  horses,  $1975;  oats,  com,  and 
wheat  on  hand,  $490 ;  hay  and  straw  on  hand,  $280 ;  poultry, 
♦35 ;  sewing  machine  and  household  furniture,  $325 ;  due  from 
creamery  for  milk  furnished,  $72.75 ;  due  from  Mr.  Young  for 
hay,  ♦28.50.  The  father  still  owed  $2250  on  the  farm,  and  there 
was  a  grocery  bill  of  $12.80  due.  Make  a  statement  like  a  cash 
account,  showing  the  value  of  the  property  after  deducting  what 
was  owed  on  the  farm  and  at  the  grocery. 
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20.  Hultiplicatlon.  The  process  of  taking  one  number  as  many 
times  as  there  are  units  in  another  is  called  mtdtipKcatiarL 

This  means  multiplication   by  a  whole  number.    Thus,  to 
multiply  $3  by  4  means  that  ^8  is  taken  4  times. 

The  number  multiplied  is  called  the 
rmUtipUcand. 

The  number  by  which  the  multipli- 
cand is  multiplied  is  called  the  multiplier. 

The  result  of  multiplying  is  called 
the  prodnjaL 


$325  multiplicand 

8  multiplier 

♦975  product 


21.  Abstract  and  Concrete  Numbers.  It  is  common  to  speak 
of  a  number  that  does  not  refer  to  any  particular  kind  of  object 
or  measure  as  an  abstract  number.  It  is  also  customary  to  speak 
of  a  number  that  refers  to  some  particular  kind  of  object  or 
measure  as  a  concrete  number. 

Thus  4  is  commonly  called  an  abstract  number,  and  4  feet 
a  concrete  number. 

TfalB  distinction  is  not  observed  so  much  as  it  formerly  was,  for  all  number 
is  essentially  abstract.  We  may  specify  the  units  (feet,  yards,  apples,  etc.),  but 
the  number  is  still  abstract.  The  custom  of  specifying  the  units  in  solving  a 
problem  is  also  tending  to  disappear,  the  pupil  keeping  the  units  in  mind  just 
as  the  business  man  does  when  he  solves  his  problems. 

For  example,  consider  the  f  oUovring  cases : 

If  one  book  costs  20^  and  another  book  costs  SO^,  both  books  cost  aa  many 
cents  as  20  +  30,  or  60^. 

If  one  book  costs  20^  and  another  book  costs  80^,  the  second  book  costs  as 
many  cents  more  than  the  first  as  SO  —  20,  or  10^ 

If  1  orange  costs  5^,  4  oranges  will  cost  as  many  cents  as  4  x  6,  or  20^. 

If  I  orange  costs  6^,  one  can  buy  as  many  oranges  for  20^  as  20  -i-  6,  or 
4  oranges. 

If  4  oranges  cost  20^,  each  orange  costs  as  many  cents  as  20  -*-  4,  or  5^. 

If  desired,  the  above  method  may  be  used  throughout  the  entire  book. 

In  school,  however,  it  adds  to  the  clearness  of  the  solution  if  the  more 
important  numbers  are  labeled  with  their  proper  units,  and  therefore  this  is 
done  in  the  solutions  in  this  book.  For  example,  in  3  x  ^26  =  f  076,  the 
moltipllcand  and  product  are  properly  given  the  same  label. 
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32.  Nature  of  fhe  Numbers.   It  is  therefore  seen  that 
The  mvMplier  must  be  thought  of  as  abstractj  and  the  product  is 
like  the  rmUtipUcand. 

That  is,  if  we  have  3  times  17  ft,  the  8  is  abstract,  and  the 
product  is  feet,  like  the  multiplicand. 

23.  Multiple.  The  product  of  two  abstract  integers  is  called 
a  mtdtiple  of  either.  For  example,  35  is  a  multiple  of  7  and  of  5. 

84.  Factors.  The  numbers  which  multiplied  together  make 
another  number  are  called  its  factors.  For  example,  the  factors 
of  30  are  2,  3,  and  5. 

25.  Power.  The  result  of  taking  a  number  any  number  of 
times  as  a  factor  is  called  a  power  of  the  number. 

For  example,  2x2  =  4,  and  4  is  called  the  second  power,  or 
the  square^  of  2,  and  the  product  2  x  2  is  written  2\  So  2  x  2  x  2, 
or  2*,  is  the  third  power,  or  the  cuhe^  of  2. 

ORAL  EXERCISE 

1.  State  four  multiples  of  7 ;  of  3 ;  of  9 ;  of  11 ;  of  15. 

2.  State  the  factors  of  35 ;  of  77 ;  of  21 ;  of  49 ;  of  121. 

3.  State  the  squares  of  7,  6,  9,  8,  10,  11,  20,  100,  1000. 

4.  What  is  the  square  of  5  ?  the  cube  of  3  ?  the  fourth  power 
of  2?  the  cube  of  5?  the  cube  of  2?  the  cube  of  10? 

5.  What  is  the  square  of  12?  the  cube  of  4?  the  fourth 
power  of  1?  the  fifth  power  of  2? 

6.  Multiply,  in  turn,  by  2,  3,  4,  and  so  on  to  9: 

74638592 
11        20        21        30        50        70        40        60 
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26.  How  to  Multiply.  You  have  already  learned  how  to  mul- 
tiply one  number  by  another-  For  example,  to  multiply  $685.52 
by  215,  8247  by  1805,  and  8247  by  1850  we  have: 

♦635.52  8247  8247 

215  1305  1350 

8177  60  16285  162850 

6355  2  9741  9741 

127104  8247  8247 


1186686.80  4287385  4883450 

In  multiplying  $685.52  by  215  we  multiply  as  if  the  problem  were 
215  X  68,552^.  Then  5  x  63,552  =  817,760.  We  next  have  to  multiply 
63,552  by  1  ten,  and  the  result  is  63,552  tens,  which  we  write  so  that  the 
2  is  in  tens'  place.  We  next  have  to  multiply  68,552  by  2  hundreds,  and  the 
result  is  127,104  hundreds,  which  we  write  so  that  the  right-hand  figure 
is  in  hundreds'  place.    Adding,  we  have  13,668,680  cents,  or  $136,636.80. 


WRITTEN  EXERCISE 

MvUiply  each  number  by  each  of  the  numbers  below  it  in  the 
column;  thus,  376  x  243,  405  X  243,  and  so  on: 


I 

II 

m 

IV 

V 

VI 

243 

807 

442 

581 

226 

822 

876 

476 

208 

622 

642 

344 

405 

921 

179 

889 

379 

296 

221 

830 

648 

427 

496 

478 

892 

407 

827 

462 

577 

892 

470 

920 

906 

880 

640 

487 

689 

821 

432 

448 

807 

745 

578  189  507  229  488  807 

This  will  give  168  examples,  from  which  the  teacher  should  select  only 
as  many  as  necessary.  Upon  this  whole  question  of  efficiency  tests  it  would 
be  well  at  this  time  to  read  the  suggestions  on  page  41. 
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WSITTSn  BZKRCISB 
Multiply  the  foUowmg : 

1.  24  X  825.  25.  83  x  1765.  49.  48  x  21,761. 

a.  82  X  526.  26.  59  x  2768.  50.  56  x  29,876. 

8.  41  X  578.  27.  28  x  4126.  51.  58  x  42,807. 

4.  58  X  482.  28.  58  x  8279.  52.  64  x  80,009. 

5.  67  X  578.  29.  68  x  4081.  58.  128  x  1407. 

6.  78  X  409.  80.  49  x  7756.  54.  286  x  8148. 

7.  89  X  277.  81.  82  x  8798.  56.  828  x  4062. 

8.  96  X  488.  82.  41  x  8872.  56.  847  x  8096. 

9.  528  X  882.  83.  64  x  8709.  57.  828  x  7748. 

10.  624  X  421.  84.  83  x  4981.  58.  629  x  3648. 

11.  532  X  409.  85.  25  x  4444  59.  426  x  8140. 

12.  677  X  505.  86.  62  x  8486.  60.  408  x  8776. 
18.  752  X  827.  87.  88  x  7070.  61.  567  x  9878. 

14.  581  X  826.  88.  49  x  6286.  62.  228  x  4862. 

15.  828  X  988.  89.  83  x  8192.  68.  508  x  8742. 

16.  485  X  481.  40.  54  x  7762.  64.  621  x  8268. 

17.  682  X  408.  41.  86  x  8087.  66.  987  x  7890. 

18.  563  X  481.  42.  53  x  8129.  66.  602  x  8848. 

19.  408  X  662.  43.  66  x  6666.  67.  672  x  4815. 

20.  507  X  836.  44.  91  x  8478.  68.  360  x  4572. 

21.  802  X  906.  45.  17  X  4646.  69.  666  x  7888. 

22.  532  X  848.  46.  83  x  8808.  70.  565  x  8482. 

23.  788  X  927.  47.  46  x  12,481.  71.  821  x  ♦248.75. 

24.  860  X  842.  48.  34  x  86,408.  72.  638  x  ♦886.90. 
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ORAL  SXSRaSS 

1.  Multiply  by  10:  10^,  50^,  ♦1.20,  ^S.50. 

2.  Multiply  by  100:  8,  42,  565,  11.50,  »21.75. 

8.  State  a  short  way  of  multiplying  a  whole  number  (integer) 
by  10;  by  100;  by  1000;  by  10,000. 

4.  State  a  short  way  of  multiplying  a  number  representing 
United  States  money  by  10 ;  by  1000. 

27.  Multiplying  by  Powers  of  10.  To  mvMply  an  integer  by  lOj 
annex  a  zero;  to  multiply  by  100^  annex  two  zeros;  to  multiply 
by  1000^  annex  three  zeros. 

To  multiply  a  number  representing  United  States  monkey  by  10, 
move  the  decimal  point  one  place  to  the  right;  to  multiply  by 
lOOy  move  the  decimal  point  two  places  to  the  right;  to  multiply 
by  1000^  move  the  decimal  point  three  places  to  the  right 

Hence  to  multiply  27  by  40,  multiply  by  4  and  annex  0. 
To  multiply  $25.16  by  300,  multiply  by  3  and  move  the  decimal  point 
two  places  to  the  right. 

WRITTEN  EXERCISE 
Multiply  the  following : 

1.  210  X  ♦346.  6.  320  x  »4215. 

2.  800  X  932  ft  7.  700  x  864  rd. 
8.  9600  X  »4800.  8.  4300  x  »8250. 
4.  7000  X  $15.42.  9.  9000  x  ♦21.75. 
6.  6520  X  ♦12.50.  10.  2750  x  ♦31.02. 

11.  If  a  railway  train  goes  48  ml  an  hour,  how  far  will  it  go 
in  20  hr.,  at  the  same  rate  ? 

12.  If  it  costs  ^14. 75  a  year  to  educate  you,  how  much  does 
it  cost  to  educate  300  pupils,  at  the  same  rate  ? 


MULTIPLICATION  28 

ORAL  EXSRaSS 

1.  At  |4  each,  how  much  will  20  desks  cost  ? 

2.  At  $9  each,  how  much  will  30  tables  cost  ? 

3.  At  |12  each,  how  much  will  20  tables  cost? 


Multiply  thefoUowinff : 

4.  60  X  8                  70  X  9 

40x11 

60x7 

6.  20x18               80x12 

80x10 

90x10 

WSITTBN  EZXSCISX 
MvMplyj  in  turn,  by  B,  BO,  and  StOO  : 

1.  148  286  409 

2.  41-43  12.86  (40.90 

Multiply,  in  turn,  by  3,  30,  and  SCO  : 

3.  482  525  683 

4.  (4.82  (52.50  (63.30 

Multiply,  in  turn,  by  40,  400,  60,  and  500 ; 

5.  736  821  963 

6.  (5.85  (8.93  (7.34 

7.  Multiply  (284.65  by  9 ;  by  90 ;  by  900 ;  by  982. 

8.  Multiply  (275.40  by  8 ;  by  80 ;  by  800 ;  by  874. 

9.  Multiply  (324.45  by  7;  by  35;  by  805. 

10.  Multiply  (846.60  by  6 ;  by  60 ;  by  3 ;  by  300. 

11.  At  (85  each,  how  much  will  60  mules  cost  ? 

12.  At  (55  each,  how  much  will  70  cows  cost  ? 

13.  At  (135  each,  how  much  will  80  horses  cost  ? 

14.  At  (575  each,  how  much  will  90  automobiles  cost  ? 


527 

688 

(52.70 

(6.83 

840 

900 

(8.40 

(9.00 

742 

893 

(6.81 

(9.75 
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ORAL  SXBRaSS 

1.  On  the  bladcboard,  multiply  68  by  5.   Divide  680  by  2. 

2.  On  the  blackboard,  multiply  |12.25  by  5.  Also  divide 
$122.50  by  2.  How  do  the  results  compare?  Tell  a  short 
way  of  multiplying  by  5. 

3.  Because  5  =  10  -»-  2,  to  multiply  an  integer  by  5  is  the  same 
as  to  annex  0  and  divide  by  what  number? 

4.  On  the  blackboard,  multiply  $42.74  by  50.  Also  divide 
$4274  by  2.   Compare  the  results. 

6.  Because  50  =  100  -^-  2,  to  multiply  by  50  we  may  first  mul- 
tiply by  what  number,  and  then  divide  by  what  other  number? 

6.  On  the  blackboard,  multiply  $82.56  by  25.  Also  divide 
$8256  by  4.    Compare  the  results. 

Multiply  the  following  ly  5^  60^  and  26^  in  turn : 
.     7.  4  12  16  28  40  80  120 

8.  8  24  82  48  88  96  160 

28.  Aliquot  Part.  A  number  that  will  exactly  divide  another 
is  called  an  aliqmt  part  of  that  number. 

For  example,  2  and  5  are  aliquot  parts  of  10,  and  2,  5, 10,  20, 
25,  and  50  are  aliquot  parts  of  100. 

Therefore  the  aliquot  parts  of  $1  are  2^  50,  10 0,  20 0,  25 0, 
and  500.  To  these  may  be  added  83^  0,  16|0,  and  certain  other 
aliquot  parts  which  will  be  considered  later. 

29.  Maltlplying  by  Aliquot  Parts.  From  the  above  exercise 
we  have  the  following : 

To  multiply  ly  5,  multiply  by  10  and  divide  ly  2. 
To  multiply  ly  60^  multiply  ly  100  and  divide  ly  S. 
To  multiply  ly  25 j  multiply  ly  100  and  divide  ly  4. 
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ORAL  SZERaSS 

1.  Multiply  20  by  5 ;  divide  200  by  2. 

2.  Multiply  40  by  5 ;  divide  400  by  2. 

3.  Multiply  4  by  25 ;  divide  400  by  4. 

4.  At  24^  each,  what  will  5  pineapples  cost? 

5.  At  28^  a  yard,  what  will  5  yd.  of  ribbon  cost? 

6.  At  180  each,  what  will  50  ponies  cost  ? 

7.  State  a  short  way  of  multiplying  by  5 ;  by  50 ;  by  500. 

8.  How  much  is25x4?  25  x8? 

9.  State  a  short  way  of  multiplying  by  25. 

WRITTEN  BXERaSS 

1.  Multiply  by  50:  237,  425  ft,  ♦68.50,  »987.40. 

2.  Multiply  by  25:  134,  802  ft,  ♦49.60,  ♦384.40. 

3.  Multiply  by  500:  16,  64,  726,  ♦42.80,  ♦124.40. 

Multiply  the  following  ly  5 : 

4.  48  74  88  82 
6.  64          88          78   •       96 


448 

1264 

8642 

826 

2488 

8177 

224 

2172 

4242 

838 

8108 

6543 

Midtipltf  the  follotvinff  by  BO : 

6.  66  88  96  76 

7.  88  46  98  42 

8.  Multiply  the  following  by  25 : 

32  36  64  56  224  4844  4036 

9.  Multiply,  in  turn,  50^,  25^  20^  and  10^  by: 

40  200        160        240        360  480  2800 

08 
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WfilTTEN  SXSRCI8S 

1.  At  |72  an  acre,  how  much  must  a  man  pay  for  25  acres  of 
land?  for  250  acres? 

2.  At  |55  each,  how  much  must  a  fanner  pay  for  25  cows  ? 
for  50  cows  ?  for  5  cows  ? 

3.  At  11425  each,  how  much  will  a  manufacturer  receive  for 
25  automobiles  ?  for  50  automobiles  ? 

4.  If  2  M  (2  thousand)  feet  of  pine  cost  $96.50,  how  much 
will  8  M  cost  ? 

Pupils  should  appreciate  the  importance  of  recognizing  the  reladcms  of 
numbers.  In  this  example  they  should  see  that  8  M  is  4  x  2  M,  and  should 
simply  multiply  $96.50  by  4. 

6.  If  6  thousand  square  feet  of  building  paper  cost  $18.68, 
how  much  will  18  thousand  square  feet  cost  ? 

6.  If  5  lb.  of  butter  cost  $1.50,  how  much  will  15  Ih.  cost  ? 
How  much  will  25  lb.  cost  ?   How  much  wiU  50  lb.  cost  ? 

7.  If  a  man  grinds  35  bu.  of  corn,  each  bushel  we^hing 
56  lb.,  how  many  pounds  does  he  grmd  ? 

8.  A  farmer  adds  to  his  property  a  field  of  65  acres,  paying 
$75  an  acre  for  it.   How  much  does  the  field  cost? 

9.  A  dealer  sells  15  automobiles  for  $13,875.    How  much 
does  he  receive  for  45  automobiles  at  this  rate  ? 

10.  If  38  cows  average  408  lb.  of  milk  apiece  a  month,  how 
many  pounds  of  milk  do  the  cows  produce  in  a  month  ? 

11.  If  a  dealer  sells  8  building  lots  for  $13,875,  how  much 
does  he  receive  for  24  lots  at  this  rate  ? 

Teachers  should  accustom  the  pupils  always  to  estimate  an  answer  in 
advance  and  to  write  it  down.  Then  if  they  find  a  great  difference  between 
their  result  and  their  estimate  they  have  either  shown  poor  judgment  or  made 
an  error  in  their  work.  Many  absurd  answers  can  be  avoided  in  this  way. 
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SO.  Hatnre  of  Divisioii.  In  multiplication  two  factors  are  given 
to  find  the  product.  In  division  the  product  and  one  of  two 
factors  are  given  to  find  the  other  factor. 

That  is,  in  the  case  of  2  x  |5  =  |10  we  have  given  the  fac- 
tors 2  and  $5,  from  which  to  find  the  product  |10. 

In  division  we  have  given  the  product  |10  and  the  factor  2, 

to  find  the  other  factor  |5 ;  or  the  factor  15,  to  find  the  other 

factor  2. 

Upon  the  question  of  abstract  and  oonorete  numbers  the  teacher  should 
consult  §  21. 

31.  Division.  If  the  product  and  one  of  two  factors  are  given, 
the  process  of  finding  the  other  factor  is  called  dividon. 

There  are  two  common  symbols  used  in  division.  Besides 
the  symbol  -*-  we  use  the  fraction  form.  Thus,  we  may  write 
16  -t-  5  =  8,  or  ^  =  3.  That  is,  regarded  as  operations  to  be 
performed,  15-4-5  and  ^  have  the  samd  meaning. 

32.  Dividend.  The  given  product,  that  is,  the  number  to  be 
divided,  is  called  the  dividend. 

33.  Divisor.  The  given  factor,  that  is,  the  number  by  which 
we  divide,  is  called  the  divisor. 

34.  Quotient.  The  required  factor,  that  is,  the  number  found 
by  division,  is  called  the  quotient, 

35.  Remainder.  Often  a  divisor  does  not  exactly  divide  the 
dividend.  Then  that  part  of  the  dividend  which  is  left  is  called 
the  remainder. 

Thus  14  -t-  3  =  4  with  remainder  2.  The  quotient  is  usually 
written  4|,  meaning  4  with  2  still  to  be  divided  into  8  equal 
parts. 

Such  terms  have  long  been  familiar  to  you,  and  they  are  given 
at  this  time  only  for  the  purpose  of  review. 
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36.  Two  Kinds  of  Diyision.  Since  2  x  |4 
|g  -H  14  =  2  and  |8  -h  2  =  $4.    That  is, 


|8,  we  see  that 


If  the  dividend  and  the  divisor  are  concrete^  they  must  be  like 
numbers,  and  the  quotient  is  abstract 

If  the  dividend  is  concrete  and  the  divisor  abstract,  the  quotient 
is  concrete  and  like  the  dividend. 

Concerning  this  distinction,  however,  the  teacher  should  consult  §  21. 

37.  Check.  To  check  the  work  in  division,  we  multiply  the 
quotient  by  the  divisor;  this  product  added  to  the  remainder, 
if  any,  should  equal  the  dividend. 

For  example,  45  -s-  5  =  9 ;  then  5  x  9  =  45.  Again,  48  -*-  5  =  9 
with  remainder  3 ;  then  5  x  9  =  45,  and  45  +  3  =  48. 

38.  Short  Division.  When  the  divisor  is  so  small  that  the 
work  may  be  done  mtotally,  the  process  is  called  short  division. 


1.  Required  to  divide  342  by  3. 


3)300  +  80+12 

100  +  10+  4  =  114 


If  342  is  separated  as  shown,  we 
can  divide  each  part  by  8.    This  is 
what  we  really  do  mentally.  We  write 
the  numbers  as  shown ;  then  3  is  con- 
tained in  3  once  (that  is,  100  times  in  300)  ;  3  is  contained  in  4  once  with 
remainder  1  (that  is,  10  times  in  40  with  remainder  10) ; 
this  1  is  10  units,  and  with  the  2  it  makes  12.   Then  3  is 
contained  in  12  four  times.    Therefore  the  quotient  is  114. 
We  think,  «3  in  3,  1 ;  in  4,  1 ;  in  12,  4." 

2.  Required  to  divide  42,364  by  7. 

Here  7  is  not  contained  in  4,  but  7  is  contained  in 
42  six  times.  Then  7  is  not  contained  in  3,  so  we  write 
a  0  below  the  3.  Then  7  is  contained  in  36  five  times 
with  remainder  1,  and  in  14  twice.  Therefore  the 
quotient  is  6052. 
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8.  Required  to  divide  35,282  by  9. 

Here  9  is  contained  in  36  three  times  with  remain- 
der 8 ;  in  82  nine  times  with  remainder  1 ;  in  18  twice; 
in  2  no  times  with  remainder  2.  Therefore  the  quotient 
is  3920  with  remainder  2,  and  this  is  written  3920}. 

4.  Required  to  divide  127.58  by  4. 
Dividing  as  before,  we  have  $27  •«-  4  =  $6  with  (3 
remaining;  (3^0  •»>  4  =  $0.80  with  $0.30  remaining; 
$0.33  -4-  4  =  $0.08  with  $0.01   remaining.    Therefore 
the  quotient  is  $6.88^. 

ORAL  BXERCISB 
Divide  the  following : 


1.  48  +  2. 

6. 

84  +  7.    11.  52  + 

4. 

16.  83  +  2. 

2.  39 -(-8. 

7. 

96  +  8.    12.  75  + 

5. 

17.  41  +  8. 

3.  84-1-4. 

8. 

54  +  9.    13.  78  + 

6. 

18.  53  +  4. 

4.  65 -H  5. 

9. 

88  +  2.    14.  91  + 

7. 

19.  63  +  5. 

6.  72 -t- 6. 

10. 

54  +  8.    15.  96  + 
WSITTEn  EZEKCI8K 

6. 

20.  76  +  6. 

IHvide  the  foUowing . 

1.  8242  +  2. 

11.  ♦88.72  +  4. 

21. 

42,845  +  8. 

2.  4122  +  8. 

12.  ♦92.75  +  5. 

22. 

76,209  +  9. 

8.  7004  +  4. 

13.  ♦41.80  +  6. 

23. 

♦35.21  +  2. 

4.  4015  +  5. 

14.  ♦99.47  +  7. 

24. 

♦72.48  +  3. 

5.  4032  +  6. 

15.  ♦65.68  +  8. 

25. 

♦61.23  +  4. 

6.  8078  +  7. 

16.  ♦83.61  +  9. 

26. 

♦72.36  +  5. 

7.  8368  +  8. 

17.  81,004  +  4. 

27. 

♦82.02  +  6. 

8.  4019  +  9. 

18.  39,008  +  5. 

28. 

♦42.07  +  7. 

9.  7555  +  2. 

19.  41,269  +  6. 

29. 

♦75.20  +  8. 

10.  9015  +  8. 

20.  80,047  +  7. 

SO. 

♦73.18  +  9. 
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39.  Dividing  by  Powers  of  10.  To  divide  by  10  is  merely  to 
find  how  many  tens  there  are  in  the  number. 

Thus  in  1230  there  are  123  tens  and  no  nnits.  In  2878  there  are  237 
tens  and  3  units  remainder;  that  is,  2873  -f- 10  =  287 1^. 

To  divide  an  integer  hy  10 j  cut  off  the  right-Jiand  figure  of  the 
dividend.  The  result  is  the  quotient^  and  the  right-hand  figure 
expresses  the  remainder. 

To  divide  an  integer  hy  any  power  of  10^  cut  off  as  many  figures 
from  the  right  of  the  dividend  as  there  are  zeros  at  the  right  of  the 
divisor.  The  result  is  the  quotient^  and  the  right-hand  figures  express 
the  remainder. 

Thus  12,400  -H  100  =  124 ;  786,117  -f- 1000  =  l^^i^j^. 

40.  IMviding  by  Multiples  of  Powers  of  10.  In  this  case  we 
divide  by  the  power  of  10,  as  in  §  89,  and  then  by  the  number 
indicating  the  multiple. 

For  example,  to  divide  42,800  by  200,  we  cut  off 
two  zeros  from  the  divisor  and  the  dividend  and 
then  divide  by  2. 

So,  to  divide  27,407  by  300,  we  cut  off  two  zeros 
from  the  divisor  and  two  figures  from  the  right 
of  the  dividend.  We  then  divide  by  8,  and  the 
quotient  is  91  with  remainder  1  in  the  hundreds' 
place,  and  to  this  we  join  the  07  cut  off,  obtaining  the  remainder  107. 

WRITTEN  EXSRCI8B 
Find  the  quotienty  and  the  remainder  if  any : 

1.  860  +  10.                   6.  950 -#-50.  9.  450-1-90. 

2.  940-1-20.                   6.  720-4-60.  10.  810-1-90. 

3.  630-*.30.                   7.  840-*.70.  11.  875-1-10. 

4.  840-*- 40.                   8.  960 -f- 80.  12.  625-1-20. 
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Find  the  quoHewt,  and  the  remainder  if  any: 

18.  625 -H  80.  21.  41,300 -»- 100.  29.  878,867  +  900. 

14.  475 -H  40.  22.  37,800 -^  200.  30.  438,000 -i- 3000. 

16.  336-<-50.  23.  54,300 -*- 800.  31.  228,000 -*- 4000. 

16.  527  +  70.  24.  92,400 -♦.400.  32.  745,000  +  5000. 

17.  642  +  70.  25.  72,501  +  500.  33.  663,600  +  6000. 

18.  495  +  80.  26.  67,803  +  600.  34.  569,800  +  7000. 

19.  878  +  90.  27.  49,521  +  700.  35.  848,623  +  8000. 

20.  888  +  90.  28.  32,449  +  800.  36.  729,542  +  9000. 

37.  There  being  60  min.  in  an  hour,  how  many  hours  are  there 
in  1080  min.  ? 

38.  There  being  60  sec.  in  a  minute,  how  many  minutes  are 
there  in  1680  sec.  ? 

39.  At  |40  a  set,  how  many  sets  of  harness  must  a  manufac- 
turer sell  to  receive  $1240  ? 

40.  A  farmer  pays  $6650  for  some  land  at  $70  an  acre.  How 
many  acres  does  he  buy  ? 

41.  A  dealer  sells  some  city  lots  for  $44,100  at  |700  a  lot 
How  many  lots  does  he  sell  ? 

42.  A  dealer  has  $2750  with  which  to  buy  some  village  lots 
at  $500  each.  What  is  the  greatest  number  he  can  buy,  and 
how  much  money  will  he  have  left  ? 

43.  An  automobile  dealer  has  $112,000  to  invest  in  auto- 
mobiles at  $1200  each.  What  is  the  greatest  number  he  can 
buy  for  this  sum,  and  how  much  money  will  he  have  left? 

44.  A  ton  is  2000  pounds.  If  a  coal  pocket  contains  597,350 
pounds  of  coal,  how  many  tons  does  it  contain,  and  how  many 
pounds  are  left  over? 
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41.  Long  Division.  When  the  divisor  has  two  or  more  figures, 
except  in  such  cases  as  are  given  in  §§  89  and  40,  it  is  custonuury 
to  use  a  process  known  as  long  division. 

We  shall  first  consider  the  simplest  case,  that  in  which  the 
units'  figure  of  the  divisor  is  1. 

1.  Required  to  divide  7182  by  21. 

If  aU  the  work  is  written,  it  would  appear  as  in  the  first  of  these  forms, 
but  for  practical  purposes  the  second  is  used, 

(1)  (2) 

342  342 

21)7182  2lj7Ti2 

6300  =  300  times  the  divisor  68_ 

882  "88 

840  =  40  times  the  divisor                      84 

"42  "42 

42  =  2  times  the  divisor                        42 

First  we  will  consider  (1),  the  complete  form.  We  see  that  21  evi- 
dently is  not  contained  in  7,  so  there  are  no  thousands  in  the  quotient. 
The  divisor  is  contained  three  times  in  71,  arid  since  the  71  is  hun- 
dreds, the  quotient  figure  3  is  written  over  the  hundreds'  place.  Then 
300  X  21  =  6300,  and  there  remains  882  still  to  be  divided;  21  is  contained 
in  88  four  times,  and  since  the  88  is  tens,  the  4  of  the  quotient  is  written 
over  the  tens'  place.  Then  40  x  21  =  840,  and  there  remains  42  to  be 
divided ;  21  is  contained  in  42  twice,  and  2  is  written  over  the  units'  place. 
The  quotient  is  therefore  342.  It  will  be  seen  that  C300,  840,  and  42  make 
up  342  X  21,  as  should  be  the  case. 

Consider  now  the  second  form,  which  is  always  used  in  practice.  Since 
at  any  time  in  this  example  we  need  only  two  figures  of  the  dividend  or 
two  figures  of  such  a  partial  dividend  as  882,  we  may  omit  the  zeros  in 
6300  and  840,  and  use  only  the  88  in  the  remainder  882,  thus  making  the 
work  shorter. 

We  may  check  our  result  by  multiplying  342  by  21.  Then  we  have 
21  X  342  =  7182,  the  dividend. 


LONG  DIVISION 


a.  Required  to  divide  8547  by  21. 

Here  we  have  85  ■<-  21  =  4,  and  since  the  84  ia  hnn- 
dreds,  the  4  is  written  over  the  hundreds'  place.  Then 
4  X  21  =  84,  and  when  84  ia  subtracted,  there  is  a  re- 
mainder 1.  Bringing  down  one  figure  as  before,  we  have 
14  tens  to  be  divided  by  21.  Since  21  is  not  contained 
in  14,  we  write  0  in  the  tens'  place  to  show  that  there 
are  no  tens,  and  bring  doMm  the  next  figure,  7.  Then 
147  -1-  21  =  7,  and  7  x  21  =  147,  exactly,  so  there  is  no 
remainder. 


Divide  the  following 

1.  462  +  11. 

2.  561  +  11. 

3.  693  +  11. 

4.  979  +  11. 
6.  869  +  11. 

6.  968  +  11. 

7.  748  +  11. 

8.  924  +  11. 

9.  273  +  21. 

10.  294  +  21. 

11.  462  +  21. 

12.  698  +  21. 

13.  798  +  21. 

14.  819  +  21. 
16.  987  +  21. 

16.  899  +  31. 

17.  779  +  41. 

18.  816  +  51. 


WRITTBIf  XXXRCI8S 

19.  1098  +  61.  87.  41,004  +  51. 

20.  1853  +  41.  38.  49,410  +  61, 

21.  1683  +  71.  39.  59,696  +  41. 

22.  2673  +  81.  40.  52,582  +  61. 

23.  3367  +  91.  41.  62,267  +  71. 

24.  2381  +  21.  42.  68,048  +  71. 

25.  2583  +  21.  43.  71,280  +  81. 

26.  8472  +  31.  44.  90,090  +  91. 

27.  2121  +  21.  45.  90,909  +  91. 

28.  6789  +  31.  46.  50,337  +  51. 

29.  8568  +  21.  47.  50,898  +  51. 

30.  3317  +  31.  48.  62,937  +  81. 

31.  10,731  +  21.  49.  71,928  +  81. 

32.  14,322  +  81.  50.  60,939  +  61. 

33.  16,461  +  31.  81.  34,587  +  61. 

34.  25,297  +  41.  52.  73,629  +  81. 

35.  18,879  +  31.  53.  65,448  +  81. 

36.  28,741  +  41.  64.  73,619  +  91. 
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43.  Long  Division  Continued.  We  shall  now  consider  the  more 
general  case  of  a  two-figure  divisor. 
Required  to  divide  19,224  by  54. 

The  divisor  is  not  contained  in  1  or  in  19,  so  there  are  no  ten-thonsands 
and  no  thousands  in  the  quotient  But  since  3  x  54  ^  162,  the  divisor  is 
contained  three  times  in  192  with  remainder  30.  Since 
this  is  hundreds,  the  quotient  figure  3  is  written  over 
the  hundreds'  place.  Bringing  down  the  next  figure  of 
the  dividend,  2,  we  have  302  tens  to  be  divided.  Since 
5  X  54  =  270,  the  divisor  is  contained  five  times  in 
302  with  remainder  32.  Since  this  is  tens,  the  quotient 
figure  5  is  written  over  the  tens'  place.  Bringing  down 
the  next  figure  of  the  dividend,  4,  we  have  324  still  to 
be  divided.  Since  324  is  exactly  6  x  54,  the  units' 
figure  is  6  and  there  is  no  remainder.  Hence  the 
quotient  is  356. 

43.  Product  Tables.   It  is  sometimes  helpful  for  beginners  to 
prepare  a  table  of  products  of  the  divisor,  as  follows : 

2x54=108       4x54  =  216       6x54  =  324       8x54  =  432 
8x54  =  162       5x54  =  270       7x54  =  378       9x54  =  486 

With  such  a  table  made  out  in  advance,  we  can  tell  at  once,  without 
making  several  trials,  what  the  next  figure  o£  the  quotient  will  be. 


WRITTEN  SXSRCI8B 


Divide  the  foUotving : 


1.  3848  +  62. 

2.  8556  +  92. 

3.  6572  +  62. 

4.  4599  +  78. 

5.  8815  +  48. 

6.  2275  +  85. 


7.  2793  +  57. 

8.  6006  +  77. 

9.  2470+19. 

10.  8580+66. 

11.  22,311  +  67. 

12.  31,950  +  75. 


13.  63,204  +  69. 

14.  74,907  +  87. 

15.  89,001  +  99. 

16.  41,890  +  59. 

17.  301,184  +  64. 

18.  891,891+99. 
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1.  If  11548  is  divided  equally  among  a  dozen  persons,  how 
much  is  the  share  of  each? 

2.  If  12193.75  is  divided  equally  among  15  persons,  how 
much  is  the  share  of  each? 

8.  If  a  piece  of  land  containing  289  acres  is  cut  into  17  equal 
lots,  what  is  the  area  of  each  ? 

4.  If  the  dividend  is  420,  the  quotient  32,  and  the  remainder  4, 
what  is  the  divisor  ? 

5.  If  the  quotient  is  24,  the  divisor  12,  and  the  remainder  4, 
what  is  the  dividend  ? 

6.  At  260  mi.  a  day,  how  long  would  it  take  a  steamer  to  go 
from  San  Francisco  to  Guam,  5200  mi  ? 

7.  At  a  certain  temperature  sound  travels  1182  ft.  a  second. 
How  long  will  it  take  sound  to  travel  11,320  ft.  ? 

8.  The  product  of  two  numbers  is  98,441,  and  one  of  them 
is  49.  What  is  the  other  number  ? 

9.  A  man  paid  #20,280  for  a  farm,  the  price  being  #65  an 
acre.   How  many  acres  did  he  buy  ? 

10.  A  canning  factory  ships  80,000  cans  of  fruit  in  boxes 
containing  4  dozen  cans  each.  How  many  boxes  does  it  require  ? 

11.  There  being  27  cu.  ft.  in  a  cubic  yard,  how  many  loads  (cu- 
bic yards)  of  earth  must  be  removed  to  excavate  108,675  cu.  ft  ? 

12.  One  of  the  routes  around  the  world  is  18,424  mi  long. 
If  a  man  makes  the  trip  in  56  days,  what  is  the  average  distance 
traveled  per  day  ? 

18.  If  the  circumference  of  a  wagon  wheel  is  15  ft,  and  there 
are  6280  ft  in  a  mile,  how  many  times  will  the  wheel  turn  in 
going  9  mi.  ?   how  many  times  in  going  25  mi  ? 
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44.  Long  Divisioii  Continiied.  We  shall  now  consider  a  case 
like  that  of  841,597  divided  by  248- 

The  divisor  is  not  contained  in  3  or  in  34,  so  there  are  no  hundred- 
thousands  or  ten-thousands  in  the  quotient.  But  it  is  contained  in  341 
once,  with  remainder  93.  Since  this  is  thousands, 
the  quotient  figure,  1,  is  written  over  the  thousands' 
place.  Bringing  down  the  next  figure  of  the  divi- 
dend, 5,  we  have  035  hundreds  to  be  divided.  It 
might  seem  as  if  the  next  figure  of  the  quotient 
would  be  4,  and  here  a  product  table  (§  43)  would 
be  helpful ;  but  4  x  248  =  092,  and  this  is  larger 
than  935.  Trying  3  for  the  next  figure,  we  have 
3  X  248  =  744  with  191  remaining.  Since  we  have 
divided  hundreds  by  248,  the  3  is  hundreds  and  is 
written  over  the  hundreds*  place.  Bringing  down  the 
next  figure,  we  find  that  1919  -^  248  =  7  with  183 
remaining.  Since  the  7  is  tens,  we  write  it  over  the 
tens'  place.  Then,  bringing  down  the  last  figure, 
we  have  1837  -t-  248  =  7  with  101  remaining. 
Therefore  the  quotient  is  1377)$  |. 

We  may  check  the  work  by  adding  101  to  the  product  of  248  x  1377, 
the  result  being  341,597,  the  dividend. 

45.  General  Directions.    Therefore,  in  long  division 
Write  the  divisor  to  the  left  of  the  dividend. 

Take  for  the  first  partial  dividend  the  least  number  of  left-hand 
figures  that  will  contain  the  divisor^  and  umte  the  quotient  over  the 
right-hand  fi^re  of  this  partial  dividend. 

Multiply  the  divisor  by  this  quotient^  and  place  the  product  under 
the  partial  dividend  used. 

Subtract  this  product,  and  to  the  remainder  annex  the  next  figure 
of  the  dividend  for  a  new  partial  dividend. 

Divide  as  before^  and  continue  this  process  untU  all  the  figures 
of  the  dividend  have  been  used* 


1377 
248)841597 
248 
935 
744 
1919 
1736 
1837 
1736 
101 
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Divide  the  following : 
1.  25,585  +  301. 
a.  52,878 -»- 681. 
8.  47,971  +  628. 

4.  158,897  +  211. 

5.  976,950  +  501. 

6.  972,471  +  111. 

7.  161,784  +  821. 

8.  324,360  +  806. 

9.  140,850  +  225. 

10.  183,750  +  176. 

11.  148,555  +  407. 

12.  234,901  +  508. 
18.  208,575  +  309. 

14.  870,672  +  204. 

15.  867,848  +  786. 

16.  102,465  +  495. 

17.  472,982  +  604. 

18.  849,206  +  407. 

19.  117,440  +  320. 

20.  419,640  +  538. 

21.  287,712  +  216. 

22.  615,000  +  328. 
28.  685,542  +  286. 

24.  997,108  +  478. 

25.  965,496  +  852. 


26.  7753  +  69. 

27.  8598  +  76. 

28.  8585  +  23. 

29.  76,452  +  56. 

80.  18,753  +  64. 

81.  71,797  +  57. 

82.  19,140  +  46. 
88.  26,523  +  47. 
84.  27,559  +  59. 
86.  47,078  +  69. 
86.  50,602  +  82. 

37.  101,160  +  232. 

38.  110,370  +  124. 
80.  252,150  +  412. 

40.  120,830  +  658. 

41.  260,380  +  422. 

42.  192,892  +  232. 

43.  211,428  +  5878. 

44.  287,712  + 532a 

46.  318,205  +  8465. 
48.  411,075  +  5481. 

47.  616,693  +  8009. 

48.  965,496  +  9852. 

49.  1,599,560  +  2836. 

50.  2,402,728  +  6257. 


88  FUNDAMENTAL  OPERATIONS 

WSITTSN  KXXRaSB 

1.  If  11  acres  of  land  are  worth  $1485,  what  is  the  average 
price  per  acre  ?   How  much  are  4  acres  worth  ? 

2.  If  a  dealer  pays  $886  a  dozen  for  suits  of  ready-made 
clothes,  how  much  does  he  pay  per  suit  ?  for  7  suits  ? 

8.  A  man  pays  $1276  for  the  rent  of  a  house  in  the  city  for 
11  mo.   At  this  rate,  how  much  does  he  pay  for  5  mo.  ? 

4.  A  wagon  dealer  pays  $1215  for  9  wagons.   At  this  rate, 
how  much  do  4  wagons  cost  ?  How  much  do  7  wagons  cost  ? 

5.  At  the  rate  of  $784  for  8  acres  of  land,  how  much  will 
a  man  have  to  pay  for  3  acres  ?  for  5  acres  ?  for  100  acres  ? 

6.  If  a  stock  dealer  buys  some  cattle  for  $72,012,  paying  $51 
a  head,  how  many  head  of  cattle  does  he  buy  ? 

7.  If  a  jobber  sells  during  the  year  $82,411  worth  of  shoes 
at  $61  a  case,  how  many  cases  does  he  sell  ? 

8.  If  a  dealer  sells  $164,598  worth  of  linseed  oil  during  a 
year  at  $42  a  barrel,  how  many  barrels  does  he  sell  ? 

9.  If  a  factory  sells  8684  ready-made  suits  of  a  certain  grade 
for  $92,100,  what  is  the  price  per  suit? 

10.  If  a  state  pays  $2,825,798  for  constructing  471  mi.  of 
model  road,  what  is  the  average  cost  per  mile? 

11.  If  it  costs  $5,286,602  to  construct  287  nu.  of  ndkoad, 
what  is  the  average  cost  per  mile  ? 

12.  If  a  company  employs  8009  men  on  the  same  schedule  of 
wages,  and  the  pay  roll  for  these  men  is  $6,247,020  a  year,  what 
is  the  annual  wages  of  each  ? 

13.  If  a  company  employs  250  men  on  the  same  schedule  of 
wages,  and  the  pay  roll  for  these  men  is  $270,000  a  year,  what 
is  the  monthly  wages  of  each  ? 
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46.  Long  DiTision  of  United  States  Honey.  Division  of  United 
States  money  does  not  involve  any  new  principle.  We  divide  as 
with  other  numbeis,  placing  the  decimal 
point  in  the  quotient  above  that  in  the 
dividend. 

Required  to  divide  ♦21,375.12  by  372. 

Since  |2,  |21,  »nd  $213  cannot  be  divided  by 
372  with  an  integer  for  a  quotient,  we  divide 
f2137  by  372,  and  the  quotient  is  |5  with  re- 
mainder |277.  Since  the  $2137  is  in  the  tens' 
place  of  dollars,  we  write  the  $3  over  the  teoa' 
place  of  the  dividend. 

The  rest  of  the  division  is  as  in  cases  already 
studied.  The  decimal  point  in  the  quotient  is 
placed  over  that  in  the  dividend,  and  the  quotient 
is  #57.46. 

WKITTEH  BZESaSS 
Divide  the  foOawing  : 


♦57.46 
872)$21375.12 
1860 
2775 
2604 
1711 
1488 
2232 
2232 


1.  ♦973.47+111. 
8.  ♦578.12-1-199. 

3.  ♦1967.50 -^  50. 

4.  ♦6882.92 -»■  11. 
8.  ♦12,018.80 -^  2L 

6.  ♦96,899.23  •*- 23. 

7.  ♦86,147.06-1-53. 

8.  ♦38,828.80-1-54. 

9.  ♦33,747.20  •+■64. 
19. 


10.  ♦89,918.66-1-81. 

11.  ♦27,891.25-^126. 
18.  ♦14,225.40-1-420. 
M.  ♦734,986.12-1-886. 

14.  ♦501,788.80  +  588. 

15.  ♦102,465.00  +  2070. 

16.  ♦692,356.00  +  8764. 

17.  ♦616,698.00  +  8009. 

18.  ♦388,591.00  +  9037. 


A  shop  has  664  men  on  its  pay  roll,  each  receiving  the 
same  wages.  For  6  days  this  pay  roll  amounts  to  ^9960.  How 
much  does  each  man  leceive  a  day  ? 


LITTLE  EXAMINATIONS 


L    1.  MDXC  =  (?). 

2.  987,654  +  456,789. 

8.  900,123-456,789. 

4.  7096  X  98,307. 

XL   1.  MCCXCIV=(?). 

2.  427,625  +  49,836. 

3.  302,123  -  56,877. 

4.  4009  X  92,638. 

IIL    1.  CLXXXIX  =  (?). 

2.  697,439  +  89,876. 

3.  711,234-68,098. 

4.  886  X  ♦562.75. 

IV.    1.  LXXXVIII  =  (?). 

2.  587,629  +  89,987. 

3.  834,213-96,789. 

4.  7237  X  41,826. 
6.  936  X  #700.99. 

V.   1.  MCCCIV  =  (?). 

2.  829,968  +  73,875. 

3.  501,230-66,463. 

4.  5009  X  80,008. 

5.  672  X  $899.50. 


5.  25  X  427,886. 

6.  11780.02  +  99. 

7.  $42,346.20  +  7. 

8.  52,720  +  500. 

6.  75  X  326,004. 

6.  500  X  24,876. 

7.  1180.18 +  9L 

8.  46,500  +  250. 

6.  50  X  486,368. 

6.  75x544,664. 

7.  ♦446.22  +  67. 

8.  52,320  +  125. 

6.  25x336,404. 

7.  500  X  27,460. 

8.  ♦176.30  +  48. 

9.  56,140+70. 
10.  57,235  +  130. 

6.  75  X  42,764. 

7.  250x6744. 

8.  ♦56.86  +  57. 

9.  12,012  +  77. 
10.  57,620  +  400. 
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REVIEW  AND  DRILL 

47.  Nature  and  Purpose  of  Review  and  Drill.  At  the  end  of 
each  chapter  in  this  book  there  occurs  a  section  like  this  one. 
The  work  is  called  Review  and  Drill,  and  it  is  optional  with  the 
teacher  whether  or  not  it  shall  be  used  and  how  much  of  it  shall 
be  taken.  None  of  these  sections  is  merely  a  review  of  the 
chapter  immediately  preceding  it,  for  review  work  is  already 
provided  in  the  chapter  itself;  on  the  contrary,  the  review  is 
general  and  covers  all  the  important  processes  in  arithmetic  that 
have  been  studied.  This  renders  possible  a  continual  return  to 
fundamental  and  first  principles,  a  constant  brushing  up  in  the 
essentials  of  arithmetic  This  constant  brushing  up,  drilling,  and 
reviewing  of  the  essentials  is  necessary  for  the  attainment  of 
good  results.  It  is  easily  made  interesting;  it  contributes  to 
efficiency  in  computation;  and  it  will,  if  carried  out  in  the  right 
spirit,  help  to  remove  the  charge  that  most  pupils  are  not  quick 
and  accurate  in  their  calculations. 

When  the  length  of  the  school  year  permits,  the  study  of  these  Review  and 
I>nll  sections  is  strongly  recommended  ;  but  the  work  being  supplementary  and 
optional,  It  doubtless  will  often  be  desirable  for  the  teachers  to  select  from 
these  exercises  only  what  is  specially  adapted  to  their  immediate  needs,  omitting 
the  rest.  A  certain  flexibility  is  thus  offered  that  will  make  the  textbook  more 
adaptable  to  yarying  local  requirements  than  has  heretofore  been  the  case. 

Each  section  consists  of  three  parts:  first,  a  drill  in  operations,  emphasizing 
the  mechanical  side  of  arithmetic ;  second,  an  exercise  in  problems  without 
numbers,  emphasizing  the  analjftic  side ;  and  finally,  live  industrial  problems 
that  photograph  real  situations,  emphasizing  the  practical  side. 

It  will  at  once  occur  to  6very  teacher  that  in  these  Review  and  Drill  sec- 
tions, with  their  threefold,  inclusive  emphasis,  there,  is  ready  at  hand  a  series 
of  effUienq/  tests  which  will  make  it  easy  at  frequent  intervals  to  check  up  the 
work  of  the  school  as  well  as  the  work  of  the  individual  pupils. 
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I.  DRILL  SECTION 
OBAL  EZBSCISK 

1.  State  the  sum  and  also  the  difference  of : 

98  73  66  80  88  35  45 

11  21  22  30  30  28  36 

2.  Multiply,  in  turn,  by  2,  3,  4,  and  so  on  to  9 : 

20  80  40  70  60  21  31 

8.  Divide,  in  turn,  by  2,  3,  4,  and  so  on  to  9 : 
10  20  50  70  30  25  48 

WBITTBH  BXEKCISB 
Add  the  foUowing : 

1.  273  +  421  +  68  +  9026  +  34,379  +  75  +  286. 

2.  8972  +  8298  +  4000  + 17,625  +  31  +  9  +  407. 

Subtract  the  following : 

3.  876,481-298,327.  5.  298,008-43,661. 

4.  173,209-106,492.  6.  881,200-179,699. 

Multiply  the  following : 

7.  628  X  325.  9.  1268  x  3472.  11.  469  x  832. 

8.  872  X  896.  10.  2081  X  6235.  12.  4287  X  3009. 

Divide  the  foUomng  : 

13.  65,664  +  456.  16.  77,112 -»- 189. 

14.  221,836  +  102.  17.  828,320  +  360. 
W.  7,605,920  +  112.  18.  7,913,576  +  209. 


PROBLEMS  WITHOUT  NUMBERS  48 

n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  BXSRCI8B 

1.  How  do  you  add  a  number  of  two  figures  to  another  num- 
ber of  two  figures  when  the  sum  of  the  units  is  more  than  ten  ? 
Give  your  reasons. 

2.  How  do  you  subtract  a  number  of  two  figures  from  a 
greater  number  when  the  units'  figure  to  be  subtracted  is  greater 
in  value  than  the  units'  figure  of  the  minuend  ? 

3.  How  do  you  multiply  by  a  number  of  three  figures,  the 
middle  figure  being  zero  ? 

4.  How  do  you  check  your  work  in  addition  ?  How  do  you 
check  your  work  in  subtraction  ? 

5.  How  do  you  check  your  work  in  division  ?  How  do  you 
check  your  work  in  multiplication  ? 

6.  If  you  know  the  cost  of  a  certain  number  of  acres  of  land, 
how  do  you  find  the  average  cost  per  acre  ? 

7.  K  you  know  the  weight  of  each  member  of  your  class,  how 
do  you  find  the  average  weight  ? 

8.  If  you  have  the  product  of  two  numbers  and  one  of  the 
two  numbers  given,  how  do  you  find  the  other  number  ? 

9.  If  you  have  the  dividend,  remainder,  and  quotient  given, 
how  do  you  find  the  divisor  ? 

10.  If  you  have  the  multiplicand  and  product  given,  how  do 
you  find  the  multiplier  ? 

11.  How  do  you  multiply  by  a  power  of  ten?   How  do  you 
multiply  by  a  multiple  of  a  power  of  ten  ? 

12.  How  do  you  divide  by  a  power  of  ten  ?   How  do  you 
divide  by  a  multiple  of  a  power  of  ten? 
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m.  INDUSTRIAL  PROBLEMS 


THE  COST  OF  WASTEFULNSSS 

1.  If  a  farm  wi^n  that  cost  |60  is  left  out  in  the  yard  instead 
of  being  kept  in  the  shed,  it  will  last  about  6  yr.,  but  if  kept  under 
cover,  it  will  last  about  twice  as  long.  How  much  does  a  farmer 
pay  for  his  carelessness  per  year  if  he  leaves  the  wagon  out  ? 

2.  Each  of  two  neighbors  bought  for  his  farm  work  a  two-horse 
cultivator,  and  each  paid  $25.  One  of  them  took  good  care  of  his 
cultivator,  and  at  the  end  of  15  yr.  it  was  still  giving  good  service- 
The  other  left  his  out  during  all  kinds  of  weather  and  had  to  buy 
a  new  one  at  the  end  of  every  5  yr.  How  much  did  the  careless 
one  lose  in  15  yr.  by  his  neglect  ? 

3.  A  farmer  after  threshing  his  wheat  had  16  tons  of  straw  left 
A  ton  of  this  straw  contains  12  lb.  of  nitrogen,  worth  20  ^  a  pound, 
and  10  lb.  of  potash  and  2  lb.  of  phosphoric  acid,  each  worth  5^ 
a  pound.  If  the  farmer  wastes  the  straw  instead  of  using  it  on 
the  soil  as  fertilizer,  how  much  money  does  he  waste  ? 


INDUSTRIAL  PROBLEMS 
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DOES  BLOOD  TBLL  IN  THE  DAIRY? 

1.  Ralph's  father  explained  to  him  what  was  meant  by  grading 
the  cows,  keeping  their  records  for  milk,  and  disposing  of  those 
with  poor  records.  He  showed  him  the  records  of  twelve  farms, 
as  follows : 


With  Systematic  Grading 


Without  Systematic  Grading 


Annual  ooit  of 

AnnmU  proflt 

Annual  cost  of 

Annual  proflt 

lerd 

food  per  oow 

per  cow 

Herd 

food  per  cow 

per  cow 

a 

$34.28 

$34.02 

9 

$31.66 

♦13.34 

h 

33.37 

36.19 

h 

40.58 

8.13 

C 

47.11 

26.83 

i 

38.30 

22.22 

d 

36.72 

38.27 

3 

37.40 

22.33 

e 

31.19 

48.86 

k 

33.78 

38.93 

f 

31.67 

42.81 

I 

32.88 

14.91 

Ralph  and  his  father  then  figured  out  the  average  annual  cost  of 
food  and  profit  per  cow,  in  each  class  of  farms.  They  did  this  by 
dividing  each  of  the  four  totals  by  six.  What  were  the  results  ? 
2.  They  then  found  the  differences  between  the  two  cost  aver- 
ages and  the  two  profit  averages.  What  are  these  two  differences? 
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RICHARD'S  V£G£TABL£  GARDEN 

1.  Richard's  father  has  rented  him  a  vegetable  garden.  Richard 
is  to  have  the  profits  for  a  camping  trip.  On  April  16  he  plants 
some  early  potatoes.  He  counts  on  these  potatoes  being  ready- 
to  dig  in  79  da.    When  must  he  be  home  to  begin  to  dig  them  ? 

2.  If  Richard  allows  18  da.  after  the  date  found  in  Ex.  1  in 
which  to  let  all  the  potatoes  mature,  and  to  sell  them,  what  is 
the  earliest  day  on  which  he  can  go  camping  ? 

3.  On  April  24  Richard  sets  out  some  early  cauliflower,  and 
he  has  to  allow  72  da.  for  this  to  be  ready  to  selL  When  must 
he  be  on  hand  to  sell  the  cauliflower  ? 

4.  Richard  raised  4^  bu.  of  early  potatoes  and  sold  them  at  |1 
a  busheL    How  much  did  he  receive  for  the  potatoes  ? 

5.  Richard  sold  25  heads  of  early  cauliflower  at  10^  a  head. 
How  much  did  he  receive  for  the  cauliflower  ? 

6.  Richard  pays  his  father  75^  rent  for  his  garden  and  for  his 
materials.  Make  out  a  statement  showing  Richard's  income  and 
expenses,  and  the  amount  that  he  has  left  for  his  camping  trip. 


CHAPTER  n 


COMMON  FRACnOHS 


ORAL  EZBSaSX 


1.  When  anything  is  divided  into  S  equal  parts  what  is  each 
part  called  ?  What  is  each  part  called  when  the  object  is  divided 
into  5  equal  parts?    into  12 


i^hr^ 

1 

- 

''M. 

■lJ^ 

equal  parts? 

2.  In  the  above  figure,  what 
part  of  -4  is  shaded?    What 

part  of  ^  is  shaded?  What  part  of  C  is  shaded?  From  A 
we  see  that  \  equals  how  many  sixths?  From  B  we  see  that 
\  equals  how  many  sixths  ? 

3.  In  this  figure  of  the  cubes, 
A  is  what  part  as  large  as  B^ 
ssC?  B  ia  what  part  as  large 
as  C? 

4.  In  the  above  figure  of  the  cubes,  if  <7  is  called  1,  what  are 
A  and  B  called  ?  If  -5  is  called  1,  what  are  A  and  C  called  ?  If  ^ 
is  called  1,  what  are  B  and  C  called  ? 

5.  Each  of  these  small  rectangles,  or 
oblongs,  is  what  part  of  the  whole  rec- 
tangle? Each  shaded  triangle  is  what 
part  of  the  whole  rectangle  ?  What  does 
this  tell  you  about  ^  ot  ^?    What  does  it  tell  you  about 
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48.  Fraction.  A  number  which  shows  what  number  of  equal 
parts  of  a  unit  is  taken  is  called  a  fraction. 

Thus,  ^  shows  that  one  of  the  two  equal  parts  of  a  unit  is  taken ;  J  shows 
that  three  of  the  four  equal  parts  of  a  unit  are  taken. 

49.  Denominator.  The  number  which  shows  into  how  many 
equal  parts  a  unit  has  been  divided  to  make  a  fraction  is  called 
the  denominator  of  the  fraction. 

50.  Numerator.  The  number  which  shows  how  many  equal 
parts  of  a  unit  have  been  taken  to  make  a  fraction  is  called  the 
numerator  of  the  fraction. 

For  example,  in  this  figure,  B  con- 
tains three  of  the  four  equal  parts  of 

a  sphere ;  that  is,  J?  is  }  of  a  sphere,  -^  B  C 

4  is  the  denominator  of  the  fraction  J,  and  3  is  the  numerator. 

51.  Terms.  The  numerator  and  the  denominator  together  are 
called  the  terms  of  the  fraction. 

52.  Common  Fraction.  A  fraction  which  has  both  terms  ex- 
pressed is  called  a  common  fraction. 

53.  Proper  Fraction.  A  fraction  whose  numerator  is  less  than 
the  denominator  is  called  s,  proper  fraction. 

54.  Unit  Fraction.  A  fraction  whose  numerator  is  1  is  called 
a  unit  fraction. 

55.  Improper  Fraction.  A  fraction  whose  numerator  equals 
or  exceeds  the  denominator  is  called  an  improper  fraction. 

In  the  above  figure,  ^  is  |  of  a  sphere,  and  .^  +  C  is  |  of  a  sphere. 

56.  Integer.  A  whole  number,  or  a  number  expressed  without 
fractions,  is  called  an  integer. 

57.  Mixed  Number.  A  number  composed  of  an  integer  and 
a  fraction  taken  together  is  called  a  mixed  number. 

For  example,  if  the  above  sphere  A  isl,  -4+-Bisl|  and  ^1  +  C  is  1  J. 


BEADING  AND  WRITING  FRACTIONS 
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OKALBZXSCISB 

Read  aloud  the  following : 

1-1         1 

A 

i 

tV 

^ 

2-1                 1 

^ 

if 

ii 

i. 

8.  2|              3J 

H 

8t\ 

2^ 

25t 

4. 12^        ^^ 

15A 

9^ 

6,^ 

157| 

8.  An  inch  is  -^  ft, 

>l^yd-.or 

Tiir«i- 

Fractions  having  denominators  larger  than  8  are  rarely  used  in  compu- 
tation, but  in  measuring  we  use  fractions  with  larger  denominators,  usually 
not  exceeding  64. 

WRITTSN  EXERCISE 


Write  the  foUotoing  fractions  : 

1.  Seven  sixteenths. 

2.  Nine  sixteenths. 

3.  Nineteen  thirty-seconds. 

4.  Eight  ninths. 


5.  Seven  thirty-seconds. 

6.  Seventeen  eighteenths. 

7.  Nine  sixty-fourths. 

8.  Five  thirty-seconds. 


Write  in  words  the  following  : 

«.  i     i     1      i 

^ 

A 

W 

M 

"•i     i     1      1 

T^ 

If 

U 

n 

"•i      *      If      H 

62| 

27J 

n 

15| 

In  practical  business  i^^  or  over,  in  the  final  result,  is  called  1^;  less 
than  ^f  is  neglected  in  many  cases,  although  in  making  out  bills  any  frac- 
tion of  a  cent  usually  counts  as  a  cent. 

Write  thefollomng  in  words^  and  also  write  the  number  of  dollars 
and  cents  that  would  be  taken  in  making  out  bills : 

12.  »125.12J  »6.66f  »333.33}  »275.16| 

13.  »185.87J  »14.87J  »112.16|  $235.45^ 
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ORAL  BZERCISS 

1.  Look  at  figure  A  and  state  how  many  sixths  you  see  in 
one  half. 

2.  Look  at  figure  B  and  state 
how  many  eighths  you  see  in  one 
half;  in  three  quarters. 

3.  Look  at  figure  C  and  state  how  many  tenths  you  see  in 
one  half ;  in  one  fifth ;  in  four  fifths. 

4.  How  many  fifths  do  you  see  in  two  tenths  ?  in  four  tenths  ? 
in  six  tenths  ?  in  eight  tenths  ? 

58.  Reducing  Fractions.  We  see  that  |  may  be  obtained  from 
\  by  multiplying  both  terms  of  the  fraction  by  2,  and  that  \  may 
be  obtained  from  -^^  by  dividing  both  terms  by  5.    That  is, 

Both  terms  of  a  fraction  may  be  multiplied  by  tlie  same  number 
without  changing  the  value  of  the  fraction. 

Both  terms  of  a  fraction  may  be  divided  by  the  same  number 
without  changing  the  value  of  the  fraction. 

When  we  change  the  terms  without  changing  the  value  of  a 
fraction  we  reduce  the  fraction. 

When  both  terms  cannot  be  divided  by  the  same  number,  the 
fraction  is  said  to  be  in  lowest  terms. 

To  reduce  a  fraction  to  lowest  tenns,  divide  by  the  largest 
number  that  will   divide   both  terms  without  a 
remainder. 

12 


8-4-4       2 

-— ^ — -  =  -,  lowest  terms. 
12  -^  4      3 


In  this  example  the  common  factor  4  is  said  to 
be  canceled  from  both  terms  when  the  work  is 
written  as  here  shown. 


2 

?. 

2 

V^ 

3 

3 
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OUL  EXERCISE 

1.  Calling  the  large  rectangle  one^  how  many  halves  do  you 
see  in  1? 


i 

i 

i 

2.  How  many   fourths  do 
you  see  in  J  ?   in  1  ? 

3.  How  many  eighths  do 
you  see  in  ^?  in|^?  inl? 

4.  Calling  the  line  one,  how  many 
sixths  do  you  see  in  j[-  ?  in  1  ? 

5.  1 J  =how  many  sixths ? 

6.  How  many  sixths  do  you  seeing?  in|?  in|?    inl? 


3 


WRITTEN  EXERCISE 

1.  Reduce  to  halves : 

I     i     I 

2.  Reduce  to  fourths: 

i     I     I 

3.  Reduce  to  eighths: 

h      i      I 

4.  Reduce  to  twelfths 

J     i     f      J 

6.  Reduce  to  lowest  terms 

i       t      ¥ 

6.  Express  ^  in.  and  ^  in.  as  sixths  of  an  inch,  and  tell  which 
is  the  greater. 

7.  Express  J  in.  and  J  in.  as  twelfths  of  an  inch,  and  tell 
which  is  the  greater. 


¥ 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

i 

i 

i 

tV 

iV 

h 

f 

i 

1 

2\ 

L  LUo  . 

1 

1 

S 

iV 
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ORAL  EXERCISE 

1.  How  many  halves  do  you  see  in  1  ?  in  1 J  ?  in  2?   Ex- 
press I  as  a  mixed  number.  Express  |  as  a  whole  number. 

e  e^  ee 

2.  How  many  thirds  do  you  see  in  1  ?  in  1|^?  in  1|  ?  in  2  ? 
Express  ^  and  ^  as  mixed  numbers ;  |^  as  a  whole  number. 


©(P  ©© 


WRITTEN  EXERCISE 

1.  How  many  fourths  are  there  inl?  inl^?  inl|?  in2? 
Write  the  results  in  this  way:  1  =  |,  1^  =  1?  and  so  on. 

2.  How  many  fifths  are  there  in  1?  in  1|?  in  If?  in  If? 
in  If?  in  If,  or  2? 

3.  How  many  sixths  are  there  in  1?  in  IJ?  in  1|?  in  2? 
in2J?  in  2|?  in2|,  or3? 

4.  How  many  sevenths  are  there  inl?  inl|?  inl^?  inl|? 
inl^?  in  If?  in  If?  in  2? 

5.  How  many  eighths  are  there  in  1?  in  2?  in  2|?  in  2|? 
in2|?  in2J?  in  8? 

6.  How  many  ninths  are  there  inl?   in2?   inS?   in4? 
inl^?   m2|?   in2|? 

7.  How  many  tenths  are  there  in  1?  in  2?  in  8?  in  3^^? 
in  3^?  inSJ^?  inS+f? 

8.  How  many  twelfths  are  there  ml?in2?m3?in4? 
in2^V?  "iS^'fl?  "1  Vj?  in4lj? 


EEDUCING  FRACTIONS 
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ORAL  BZERaSS 

1.  From  the  figure,  ^  equals  how  many  eighths  ?  how  many 
fourths  ? 


2.  From  the  figure,   |  equals  how  many 
fourths  ? 

3.  In  what  cases,  in  Exs.  1  and  2,  did  we 
reduce  to  lower  terms,  and  in  what  cases  to  higher  terms? 

Reduce  as  indicated : 

4.  }  to  sixteenths  ^  to  sixths  |  to  tenths 
5«  \  to  twelfths  \  to  eighths  |  to  twelfths 
6.  I  to  sixteenths  }  to  fourths  -f^  to  eighths 


WRITTSN  EXERCISE 
Red%u^  to  any  lower  terms : 


1-  t       A       if 

A 

A 

H 

H 

il 

Heduce  to  sixteenths : 

2-1     1       1 

H 

H 

H 

II 

H 

Jtedtiee  to  thirttf-seeands  : 

»-i      1       f 

i 

\i 

H 

il 

11 

Heduce  to  sixty-fourths  : 

*•§     1      ^ 

A 

A 

n 

if 

T% 

Reduce  to  twelfths: 

»-i     i      i 

f 

i 

} 

H 

H 

Reduce  to  twenty-fourths : 

«•  1       i        iV 

i 

A 

h 

A 

i} 
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ORAL  EXERCISE 

1.  How  many  half  spheres  in  1  sphere  ?  in  1|^  spheres  ? 

2.  How  many  halves  in  2?  in  2^?  inS?  in5?  m5^? 

3.  How  many  fourths  inl?  inlj?  inlj?  in  If?  in5|? 

4.  Express  the  following  as  thirds : 


8 


H       2^       H       loi 


Express  the  following  as  fourths  : 

5.  6             8           21           5             31 

3| 

8J          12 

6.  7            9           1|          2|          4^ 

4| 

H      H 

7.  Express  tlie  following  as  eighths : 

10           7          6^          6|          7^ 

>} 

«J       H 

Reduce  4|  to  eighths. 

Since            1  =  u'  we  see  that  4  =  — - —  = 
o                                          o 

32 

8 

Thei-efore,                  4|  =  3^2  ^  6  =  3^t. 

WRITTEN  EXERCISE 

Reduce  as  indicated  : 

1.  6  to  eighths.            8.  8|  to  fifths. 

15. 

6|  to  ninths. 

2.  9  to  thirds.               9.  7^  to  thirds. 

16. 

41  to  tenths. 

3.  8^  to  halves.          10.  8^  to  fourths. 

17. 

7f  to  fifths. 

4.  7|  to  fifths.            11.  5|  to  nmths. 

18. 

4|  to  thirds. 

5.  8f  to  thirds.          12.  9f  to  fifths. 

19. 

9|  to  fourtlis. 

6.  6|  to  sixths.          13.  9|^  to  eighths. 

20. 

7^  to  eightha 

7.  7^  to  ninths.          14.  8|  to  ninths. 

21. 

8f  to  eighths. 
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59.  Redaction  to  an  Integer  or  a  Mixed  Number.  Reduce  ^f  ^ 
to  an  integer  or  a  mixed  number. 

Since  ^  means  that  1  has  been  divided  into  5  equal  parts,  -I|^ 
means  that  124  x  1  has  been  divided  into  5  equal  parts. 

Therefore  if  A  =124  +  5  =  24|. 

A  fraction  U  an  indicated  division. 

To  reduce  an  improper  fraction  to  an  integer  or  a  mixed  number^ 
divide  the  numemtor  ly  the  denominator. 

ORAL  BZERCISS 

1.  Express  2^  as  halves ;  |  as  a  mixed  number. 

2.  In  %b  there  are  how  many  half  dollars?  Express  5  as  halves. 
Express  -^  as  an  integer.  Express  -^,  ^^-^  ^^  and  |  J^  as  integers. 

3.  Express  the  following  as  integers : 

¥      ¥      ¥-      ¥      ¥     Vs"^     ¥      41 

4.  Express  the  following  as  mixed  numbers : 

¥      ¥      ¥      !?      ¥      U      ¥      ¥ 

WRITTEN  EXERCISE 
Hedtice  the  following  to  integers  or  mixed  numbers: 

1.  ¥ 

2.  ¥ 
8.  ¥ 
*.  ¥ 
»•¥ 
«•¥ 
7.  ¥ 


w 

w 

i|i 

¥ 

101 

w 

¥/- 

!l 

-?l 

v.-^ 

w 

¥/- 

§i 

IE 

h^"- 

¥2"^ 

¥8*^ 

¥e^ 

^'^ 

'il 

w 

W 

¥ff^ 

¥j^ 

W 

w 

W 

¥4^ 

^7 

S¥ 

w- 

l^iL 

x^ 

H^ 

i^ 
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60.  Similar  Fractions.  If  several  fractions  have  the  same 
denQminator,  they  are  said  to  be  similar  fractions  and  to  have 
a  common  denominator, 

61.  Least  Common  Denominator.  If  the  common  denominator 
of  several  fractions  is  the  smallest  possible,  the  fractions  are  said 
to  have  the  least  common  denominator  (L.C.D.). 

For  example,  }  and  {  have  a  common  denominator,  but  they  may  be 
reduced  to  {  and  J,  and  4  is  the  least  common  denominator. 

62.  Reduction  to  L.C.D.  In  making  some  fine  panels  for  a 
door  a  workman  had  to  glue  together  three  strips  of  wood.  The 
first  was  I  in.  thick,  the  second  |  in., 
and  the  third  ^^^^in.  How  thick  were 
the  three  together  ? 


1 

4~ 

6x1 
6x4 

6 
24 

8 

8~ 

CO  X 
X    X 

9 

=  — 

24 

6 

2x5 

10 

12 

2x12 

24 

We  shall  find  that  to  add  J,  |,  and 
^^  we  must  reduce  them  to^  fractions 
having  the  least  common  denominator, 
and  we  must  learn  to  do  this  before  we 
can  answer  such  a  question  as  the  one 
we  have  just  read. 

Since  the  required  denominator  must  contain  4,  it  must  con- 
tain all  the  factors  of  4 ;  and  since  it  must  contain  8  and  12,  it 
must  also  contain  all  their  factors. 

We  see  that  4,  8,  and  12  each  contains  4,  that  8  also  contains 
2,  and  that  12  contains  3.  Therefore  the  least  common  denomi- 
nator must  contain  the  factors  4,  2,  and  3,  and  is  4  x  2  x  3,  or  24. 

Since  24  -4-  4  =  6,  the  terms  of  J  must  be  multiplied  by  6,  to 
reduce  \  to  24ths,  and  we  have  \  =  ^^, 

Since  24  -t-  8  =  3,  the  terms  of  |  must  be  multiplied  by  3  to 
reduce  |  to  24ths,  and  we  have  |  =  ^^. 

Since  24  -i- 12  =  2,  the  terms  of  -^^  must  be  multiplied  by  2 
to  reduce  ^j  to  24ths,  and  we  have  -^^  =  J|. 
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OKALKZXSCISB 

Reduce  the  foUomng  to  timilar fractions: 

1-  h  h  *•  h  tV-  7.  |,  ^  10.  |,  W- 

«•  I'  f  «•  1*5'  TJV-  8-  I'  f  "•   f.  ^• 

Reduce  to  frcLctionB  having  the  least  common  denominator  : 

13.  h  I  "•  h  f  "•  T^'  i-  22-  f.  h  f- 

"•I'J-  "-I'tV-  20-i.f  23-M.W- 

15.  ^,  f  18.  ^5,  /j.  21.  |,  |,  J.  24.  f  ^,  ,V 


WKITTEN  BXESaSB 

Reduce  tofraetiom  having  the  least  common  denominator 

21.  |,  2^j. 

22.  J,  ^^. 


6.  f ,  |, 

'.  I  f 

8.  J.  I 

10.  f  I 


11.  T2»  37. 

I''*  t\'  /f 

13.  J,  ^fj. 

14.  f ,  ^1. 

15.  J,  II. 

16-  i'  lAr- 

"•  I'  H- 

18*  I'g'  A- 

19-  ii'  M- 

20-  if'  II- 


23.  t/^5,  ^j 
2*'  tV'  ^? 

25-  H'  if 

26-  ^'j'  If's 
27.  5^,  /j. 


28. 


J?»  TJ' 


29-  /j.  /j 
30.  H'  if 


31.   J,  ffV 


32.  T»g,  Ji- 

33.  H'  H- 

3*.  tV'  «^- 

35.  ^V,  5^. 

36.  J,,  J- 


37.  5!,,  25. 


38.  f .  -^ff.  5^« 

39.  |,  T^.  H- 

*o.  |,  ^,  ii. 


Reduce  the  fractional  parts  of  the  following  mixed  numbers  to 
fractions  having -the  least  common  denominator: 


41.  4^,  6jPff. 

OS 


*2.  5^.  7^. 


43.  9H,  7Jf 
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63.  Adding  Numbers  having  the  Same  Name.   If  we  ask  for 

the  sum  of  3  boys  and  2  girls,  the  answer  cannot  be  boys  alone 
or  girls  alone.   But  we  can  say, 

8  boys  =  3  children 
2  girls  =  2  children 

5  children,  all  together 

In  adding^  we  think  of  things  as  having  the  same  name* 

In  the  same  way,  if  we  wish  to  find  the  sum  of  |  and  J,  we 

must  think  of  these  as  |  and  |,  the  answer  being  |,  or  IJ. 
In  adding  fractions  we  think  of  them  as  having  the  same  name^ 

that  is,  as  similar  fractions, 

Namerons  illustrations  of  fractions  have  been  given  on  pages  47-6S.  The 
same  idea  should  be  carried  throughout,  but  it  acquires  more  force  if,  from  now 
on,  the  objective  work  is  done  by  the  pupil.  Addition  and  subtraction  of  frac- 
tions should  be  taught  exactly  as  addition  and  subtraction  of  integers  were 
taught  in  the  second  grade  —  objectively,  as  suggested  in  the  oral  work  on  this 
page.  Paper  cutting,  and  diagrams  of  circles,  rectangles,  and  lines  should  pre- 
cede the  use  of  figures.  This  work  is  best  done  by  the  teacher  and  pupila 
working  together,  the  textbook  furnishing  the  examples  for  practice. 

ORAL  EXERCISE 

1.  Express  J  as  eighths.   To  the  result  add  |, 

2.  If  you  fasten  a  strip  of  molding  ^  in.  thick  to  a  strip  of 
wood  I  in.  thick,  how  thick  are  the  two  together  ? 

3.  Express  |  as  tenths.   To  the  result  add  ^. 

4.  If  you  lay  an  arithmetic  that  is  |^  in.  thick  on  a  notebook 
that  is  -^  in.  thick,  how  thick  are  the  two  together  ? 

5.  Express  |  as  sixths.   To  the  result  add  J. 

6.  If  you  sew  a  piece  of  cloth  J  yd.  wide  to  a'  strip  ^  yd  wide, 
how  wide  will  the  new  piece  be  ? 
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64.  Addition  of  Fractions.  As  in  §  68,  we  see  that  if  we  add 
3  marbles  and  5  pencils,  we  have  as  a  sum  neither  marbles  alone 
nor  pencils  alone,  but  just  8  things,  of  two  different  kinds.  So 
if  we  add  |  and  ^  we  shall  have  as  a  sum  neither  fourths  nor 
sixths,  but  just  8  parts  of  a  unit,  of  two  different  sizes. 

Therefore,  to  add  fractions  that  are  not  similar  and  obtain  a 
definite  sum,  we  must  first  reduce  them  to  similar  fractions. 

Suppose  that  we  wish  to  find  the  sum  of  |,  -^,  and  -j^. 

The  L.C.D.  is  evidently  5x2x2x8  =  60.  Dividing  60  by 
the  three  denominators,  we  have 

60^    5«12,  and  I  =12x3^36 
^  5      12x5     60 

60^10=    6,and^  =  A>il  =  54 
*         10     6x10     60* 

and  60-*- 12=:    5,  and— =  ^^^  =  — > 

*''*"'' 12     5x12     60 

Furthermore,  |j^  + 1^  + 1^  =  12^  =  2^^  =  2-,V 

Therefore  the  sum  of  |,  ^^,  and  -^^  is  2-^^^. 

To  add  fractioTiSy  reduce  them  to  fractions  having  the  least 
common  denominator^  and  add  the  numerators  for  the  numerator 
of  the  sum,  writing  this  numerator  over  the  least  con^mon  denomi- 
nator.   Then  reduce  to  lowest  terms. 

ORAL  EZSRCISE 

1.  How  many  twelfths  are  -^  +  -jV  ^    How  many  thirds  ? 
State  the  sum  of  each  of  the  following  pairs  effractions : 

2-i  +  i  J  +  f  i  +  i  h+l  iV  +  lV 

8-1+1  l+l  f  +  l  i  +  l  tV  +  H 

*-i  +  f  \+i  i  +  f  i  +  i  i^  +  i^ 
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idd  the  following  fracHons : 

1.  J  +  i-                6.  i  +  f 

11.  l  +  f 

16.  i  +  f 

2.  i  +  f                1.  i  +  i. 

12.  i  +  i. 

17.1  +  1 

».  i  +  i-                 8.  i  +  f. 

13.  |  +  |. 

18.  *  +  i' 

4.  J  +  f                9.  J  +  f 

I*.  f  +  J. 

1».  i  +  f 

5.  J  +  f              10.  l  +  f 

15.  i  +  f 

80.  l  +  f 

21.  A  piece  of  cardboard  ^-^  in.  thick  is  laid  on  a  book  |  in. 
thick.    How  thick  are  the  two  together  ? 

Add  the  following  fractum%  : 

22.  J  +  J  +  J.  25.  J  +  I  +  tV-  2»-  i  +  i  +  1^- 
23-  J  +  l  +  J.  26.  ^-hI  +  tV-  29.  f +  t  +  TV 
«*•  i  +  f +  1-                27.  t  +  |  +  ^.  30.  t  +  l+i^. 

31.  Add  ^  in.,  ^  in.,  ^  in.,  ^  in.,  and  -^^  in. 

32.  If  you  lay  a  notebook  J  in.  thick  on  a  book  J  in.  thick, 
how  thick  are  the  two  together  ? 

33.  Some  plaster  |  in.  thick  is  coated  with  a  finer  plaster 
-^^  in.  thick.    How  thick  is  the  plaster  then  ? 

34.  A  plate  of  brass  ^  in.  thick  is  laid  on  a  plate  of  iron  \  in. 
thick.    What  is  the  total  thickness  ? 

35.  An  iron  rod  |  in.  in  diameter  is  covered  with  a  brass  plating 
^  in.  thick.   What  is  the  diameter  of  the  rod  then  ? 

Add  the  following  fractions  : 


36.  i,  ^. 

«•  A.  iv 

44.  J,  ^5, 

48.  |,  if 

37.  |.  H- 

41.  ^,  ^j. 

45.  |,  i^. 

«•  f  If. 

88.  |,  ^. 

«•  tV  H- 

«•  i  M- 

W.  iV.  il 

89.  f,  Jf 

*3.  iV  H- 

*7.  I,  if. 

"•  T^.  li 

7i 
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65.  Addition  of  Mixed  Numbers.  If  Rachel  needs  4|  ycL  of 
cloth  for  one  piece  of  work,  and  2^  yd.  of  the  same  kind  of  cloth 
for  another  piece,  how  many  yards  should  she  buy  ? 

We  evidently  have  to  add  4|  yd.  and  2 J  yd. 

First  adding  the  thirds  we  have 

We  write  the  ^  in  the  fractions'  column  and  add 
the  1  to  the  next  column. 

We  then  have  1  +  24-4  =  7,  and  we  write  the  7  in  the  units* 
column. 

The  sum  is  7^,  and  so  Rachel  should  buy  7^  yd.  of  cloth. 

WRITTEN  BXSSCISB 

1.  Robert  is  putting  some  picture  molding  around  a  room. 
The  four  sides  of  the  room  are  14J  ft,  12  ft.,  14J  ft,  and  12  ft 
How  much  molding  does  he  need  ? 

2.  One  of  Mary's  books  weighs  1\  lb.  and  another  weighs 
I  lb.   How  much  do  the  two  together  weigh  ? 


Add  the  following  : 

3.        4. 

5. 

6. 

7. 

8. 

12}      24} 
14}      16} 
16}      17} 

12} 
4f 

16} 

14| 
15| 

28}  ' 
14} 
15|  : 

17} 

4t 

3. 

9.        10. 

11. 

12. 

13. 

14. 

41}      62} 
27       17} 
83}      12 
42       15} 

89} 
12} 
33} 
40} 

87} 
29} 
16 

4* 

67} 
22} 
33} 

15t 

4i 

17* 

Ji 

n- 

=m 

n= 

-m 

h\- 

=v. 

m= 

=  10tV 
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66.  Addition  of  Mixed  Numbers  Continued.  Sarah,  Helen,  and 
Emily  are  making  dolls'  dresses.  Sarah  uses  2J  yd.  of  cloth, 
Helen  4|  yd.,  and  Emily  8^  yd.  How  much  do  they  use  in  all  ? 

We  see  that  we  must  add  2|,  4|,  and  3^^^. 

The  L.C.D.  must  contain  the  factor  2  because  of  the  fraction 
^,  the  factor  3  because  of  the  fraction  |,  and  the  factors  2  and  5 
because  of  the  fraction  ^^^.  The  L.C.D. 
must  therefore  contain  the  factors  2,  3, 
and  5,  and  so  the  L.C.D.  is  30. 

Reducing  each  fraction  to  a  fraction 
with  denominator  30,  we  have 

and  so  the  girls  use  10.^^r  yd.  of  cloth. 

To  add  mixed  numbers^  add  Beparately  the  integers  and  the 
fraction$  and  find  the  sum  of  the  results.  Then  reduce  the  fraction 
in  this  sum  to  lowest  terms. 

WRITTEN  EXERCISE 

1.  A  teacher's  desk  is  4^  ft.  long  and  3^2-  ft  wide.  In  plan- 
ning  some  molding  around  the  desk  we  wish  to  find  the  perime- 
ter.   What  is  the  perimeter  ? 

2.  Some  boys  built  a  hut  7|  ft.  long  and  5|  ft.  wide,  and  wish 
to  find  the  perimeter.    What  is  the  perimeter  ? 

3.  The  three  sides  of  a  triangular  flower  bed  are  3|  ft,  4  J  ft, 
and  4^^  ft   What  is  the  perimeter  ? 

4.  If  a  boy  weighs  56  J  lb.,  his  books  If  lb.,  and  his  dog  20^  lb., 
how  much  do  all  together  weigh  ? 

Add  the  following : 

^'  H  +  i  +  i-  '^'  3J-f2f  +  lf.  9.  3J  +  4J  +  3^V 

«•  ^-^\+h  »•  lt  +  2|  +  J.  10.  2|  +  1J  +  4^V 


J 

=  t\ 

3 

_    3 

10 

-li 

1%  = 

=  i 

SUBTRACTION  68 

67.  Sabtracdon  of  Fractions.  Maud  has  }  yd.  of  lace,  and  in 
trimming  a  doll's  waist  she  uses  -^  yd.  How  much  lace  has 
she  left? 

We  see  that  we  must  subtract  -^  from  J-. 

The  two  denominators  are  2  and  10,  and 
2  is  a  factor  of  10.  Therefore  10  is  the 
L.C.D.  of  the  fractions.   Then  we  have 

and  ^-^^  =  ^2^  =  ^. 

Hence  the  difference  is  ^,  and  so  Maud  has  ^  yd.  of  lace  left. 

To  subtract  fractions^  reduce  them  to  fractions  having  the  least 

common  denominator^  and  subtract  the  numerators  for  the  numerator 

of  the  difference.    Then  reduce  to  lowest  terms. 

In  practical  work  we  rarely  have  to  add  or  subtract  fractions  which  have 
very  laige  denominators,  and  the  examples  given  in  this  book  are  no  more 
difficult  than  the  hardest  one  that  we  are  likely  to  meet. 

WRITTEN  EXERCISE 

1.  If  Kate  has  ^  yd.  of  ribbon  and  uses  ^  yd.  in  trimming 
some  sleeves,  how  much  has  she  left? 

2.  If  you  live  |  mi.  from  school,  how  far  have  you  still  to 
go  when  you  have  gone  |  mi  of  the  distance  ? 

Subtract  the  follounng : 


3-i-^- 

»•  \-h' 

«.  f-f 

21.  l-\. 

*•  \-iv 

10.  1-^ 

"•i-f 

22.  i-f 

»•  l-f 

"•T^-1- 

"•i-J- 

23.  l-i- 

«•  t-T^r 

"•i-^- 

"•T^!r-f 

2*.  1-}. 

7-  i-A- 

".  T^-f 

w-A-f 

25.  \-i, 

8.  f-J. 

"•l-i- 

20.  1-^. 

26.  A-i 
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68.  Subtracting  a  Mixed  Number.  Albert  has  a  board  12  in. 
wide  from  which  he  saws  a  strip  3|  in.  wide.  How  wide  is  the 
part  of  the  board  that  is  left  ? 

We  see  that  we  must  subtract  3J  from  12. 

We  see  that  we  cannot  take  ^  from  nothing,  although  we  can 
evidently  take  3|  from  12. 

We  therefore  think  of  12  as  llj,  which  we  can 
do  because  f  =  1.   We  then  have 

and  11-3  =  8. 

Therefore  the  difference  between  12  and  3J  is  8J, 
and  so  the  width  of  the  board  that  Albert  has  left  is  8^  in. 

We  check  the  work  by  seeing  that  8 J  +  3|  =  12. 

WRITTEN  EXERCISE 

1.  Fred  is  making  a  bird  house.  He  has  a  piece  of  wood 
18  in.  long,  and  from  this  he  saws  a  piece  6|  in.  long.  How  long 
is  the  piece  which  remains  ? 

2.  Alice  has  a  piece  of  ribbon  22  in.  long.  She  uses  14|^  in. 
in  trimming  a  bag.    How  much  ribbon  has  she  left? 

3.  If  you  start  out  on  an  automobile  trip  of  38  mL,  and  stop 
to  call  on  a  friend  who  lives  7^  mL  along  the  road,  how  much 
farther  have  you  to  go  after  leaving  your  friend  ? 

Subtract  the  following: 


A.  8-2^. 

9.  27-15|. 

14.  5in.-8|m. 

5.  6-4|. 

10.  14-12f. 

16.  7  in. -6^  in. 

6.  8-3f 

n.    16-4^y. 

16.  6in.-l^jin. 

7.  7-6f 

12.  18-3^. 

17.  8in.-2Jiin. 

8.  6-2|. 

18.  20     5^. 

18.  9in.-3^jin. 

SUBTRACTION 


65 


69.  Subtracting  from  a  Hixed  Number.   From  a  mixed  number 
we  may  have  to  subtract  a  whole  number,  a  fraction, 
or  a  mixed  number. 

1.  From  17J  to  subtract  8. 

We  have  J  -  0  =  J,  and  17  -  8  =  9.   Therefore  the  result 
is  9  J. 

2.  From  17|^  to  subtract  |. 
We  may  think  of  17}  as  16|,  and  ISg  -  {  =  16} 

=  16  J. 

8.  From  17^  to  subtract  8|. 
17i-8f  =  17|-8J. 
We  may  now  think  of  17f  as  16|,  and  16|  >  8}  =  8}  =  8^. 


WRITTEN  EZSRCI8E 

Subtract  the  following : 

1.  91J-19. 

2.  3i-f. 

3.  9J-6f 

4.  83|-27. 


11.  8^3y-f 

12.  16^ -7|. 

13.  200^^^-96. 

15.  25^ -16  J. 


6.  8^-6}. 

7.  120f-69. 

9.  15f-9|. 
10.  103f-78. 

16.  If  one  book  is  7^  in.  long  and  another  is  6^  in.  long,  what 
is  the  difference  in  their  lengths  ? 

17.  If  we  have  a  piece  of  board  17J^in.  long  and  we  need 
a  piece  only  15|  in.  long,  how  much  shall  we  cut  off  ? 

18.  If  a  lady  has  14^  yd.  of  cloth  and  uses  8|  yd.,  how  much 
cloth  has  she  left  ? 

19.  How  much  must  you  add  to  26|  in.  to  make  a  yard? 
80.  How  much  must  you  take  from  1  yd.  to  leave  16|  in.  ? 
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WKITTBN  BZISCISB 
Add  or  tubtraet  a»  indicated : 

1.  2J  +  34  +  4|.  13.  7I  +  8J  +  12J. 

2.  2J  +  9|-f  U.  15J-2J-1}. 
8.  3J  +  5i  +  5|.  16.  5|  +  12f  +  21J. 
4.  34  +  7J-2J.  16.  22|-3|-2J. 
6.  5J  +  6f  +  4f.  17.  7J  + 18|  +  23|. 

6.  5i  +  6^-3f.  18.  17|-2^V-3t. 

7.  8 J  +  3|  +  9|.  19.  8|  +  21{J  +  20f . 

8.  8J  +  5|-2|.  20.  23f-3,'\j-2f. 

9.  4J  +  4|  +  8|.  21.  7J  +  18^J  +  22f. 

10.  7J  +  3|  -  4f .  22.  83J  -  2^  -  3}. 

11.  5J  +  7|  +  lli.  23.  9|  +  15^  +  13f 

12.  8J  +  5f-7i.  24.  41J-3^J-2|. 

25.  How  much  greater  is  57J  mi.  than  29|  mL  ? 

26.  How  much  less  is  36  J  mi.  than  90 J  mi.  ? 

27.  If  a  room  is  16^  ft.  long  and  14^  ft.  wide,  what  is  the 
perimeter  of  the  room  ? 

28.  From  a  board  16  ft.  long  a  man  saws  off  a  piece  2^  ft.  long 
and  another  piece  3 J-  ft.  long.   How  long  is  the  remaining  part  ? 

29.  A  boy  puts  in  his  basket  3^  lb.  of  meat,  2  lb.  of  sugar,  and 
1\  lb.  of  figs.  The  basket  weighs  2^  lb.  What  is  the  weight  of 
the  basket  and  contents  ? 

30.  If  a  piece  of  ribbon  3|  yd.  long  has  another  piece  sewed 
to  it  so  as  to  increase  the  total  length  by  3 J  yd.,  and  then  5J  yd. 
is  cut  off  and  used  for  trimming  a  hat,  how  many  yards  of  ribbon 
are  left? 
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WSITTKN  XXXRCISS 

1.  Frank  is  4|  ft  tall,  and  Rob  lacks  4  in.  of  being  as  tall  as 
Frank.   How  tall  is  Rob? 

2.  John  is  11|  yr.  old,  Mary  is  ^  yr.  older,  and  Tom  is  1^  yr. 
younger  than  Mary.   How  old  is  Tom  ? 

3.  If  my  finger  nail  is  ^^  in.  long,  and  the  rest  of  my  finger 
is  2|  in.  long,  what  is  the  total  length  of  my  finger  ? 

4.  If  you  weigh  56|  lb.,  and  your  dog  weighs  18^  lb.,  and 
your  books  weigh  3^  lb.,  what  is  the  total  weight  ? 

5.  Harry  had  a  kite  string  198|^  yd.  long.  His  kite  was  up 
in  a  shower  and  the  string  shrank  1^  yd.   How  long  was  it  then  ? 

6.  A  plate  of  glass  23|  in.  by  37^  in.  was  set  in  a  picture 
frame  that  covered  it  |  in.  from  each  edge.  What  are  the  dimen- 
sions of  the  glass  not  covered  by  the  frame  ? 

7.  In  making  a  dress  rufiBe  3|  in.  wide,  enough  cloth  must 
be  allowed  to  turn  in  |  in.  on  one  side  and  1^  in.  on  the  other. 
What  is  the  total  width  of  cloth  needed  ? 

8.  In  running  a  gas  pipe  into  a  schoolroom  the  gas  fitter 
found  he  needed  three  pieces  of  pipe  of  these  lengths :  6  ft  2 J  in., 
5  ft  3|  in.,  and  10  ft  2  in.  He  also  needed  a  fourth  piece  half  as 
long  as  the  third  one.    What  was  the  total  length  required  ? 

9.  A  tenpenny  nail  is  2|  in.  long,  and  a  fourpenny  nail  is  1|  in. 
shorter ;  how  long  is  a  fourpenny  nail  ?  A  sixpenny  nail  is  |  in. 
longer  than  a  fourpenny  nail ;  how  long  is  a  sixpenny  nail  ? 

10.  Five  cans  of  sirup  were  measured  very  carefully  and  the 

first  was  found  to  contain  2^  qt,  the  second  2|  qt,  the  third 

2^  qt,  the  fourth  2^^  qt,  and  the  fifth  2|  qt    How  much 

simp  was  there  in  all  ? 

From  time  to  time  teachen  Bhoald  read  the  note  at  the  bottom  of  page  26 
and  remind  their  pupils  of  ite  importance. 
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ORAL  SXBRCISB 

1.  How  much  18  J  of  ♦4?  ^  of  4  fifths?  }  of  ^? 

2.  How  much  is  J  of  6  bu.?  J  of  6  sevenths?  J  of  ^? 

3.  How  much  is  J  of  |f  ?  J  of  ^?  J  of  f|?  J  of  f  ? 

4.  In  each  of  these  cases  in  which  you  found  a  fraction  of 
a  fraction,  how  did  you  proceed  ? 


5.  In  the  above  figure,  A  represents  a  whole  sphere.  What 
represents  |  of  a  sphere  ?   What  represents  ^  of  |  of  a  sphere  ? 

State  the  values  of  the  following : 

8.  Joff  iof^f  JofH  iof| 

^•iof^f  ^ofjf  ^off^  ^VofM 

8.  Draw  on  the  blackboard  a  rectangle  2J  ft  long  and  1  ft. 
high;  mark  it  off  into  fifths;  mark  off  each  fifth  into  halves. 
Then  how  much  is  J  of  -^  ?   How  much  is  -^  of  J  ? 

9.  Draw  another  rectangle  as  in  Ex.  8,  marking  off  each  fifth 
into  thirds.   How  much  is  ^  of  ^  ? 

State  the  values  of  the  following  : 

10.  iof^  ^ofj  iofi  iofi 

n.  iofi  jof^  jof^  ^ofi 

12.  In  Exs.  10  and  11  whatdid  you  do  to  the  two  denominators? 

Pages  68  and  09  contain  deyelopment  work  for  the  moltipUcation  of  f rao- 
tions,  which  begins  on  page  70. 


FRACTIONAL  PABTS 
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OSAL  SZERaSB 

Draw  these  fiffureB  an  the  blackboard^  and  then  answer  the  follow- 
ing  questions  : 


rrrn 


EH  [B 


S 


1.  Whatpartofuiis  Jof  Jof.4? 

2.  What  part  of  J?  is  J  of  J  of  i?? 

3.  Show  that  ^  of  ^  of  ^  is  the  same  as  ^  of  |^  of  ^. 

4.  What  part  of  Cis  J  of  J  of  C? 

5.  WhatpartofDis  Jof  ^of2>? 

6.  Point  to  J  of  JST;  to  I  of  J  of  ^.    Also  point  to  ^  of  J  of 
JR    What  part  of  ^  is  J  of  J  of  ^,  or  J  of  J  of  E? 

7.  Point  to  J  of  I  of  -&;  to  I  of  J  of  £.   What  part  of  E  is 
fof  l-of  J^? 

8.  Point  to  ^  of  -F;  to  J  of  J  of  -P.    Also  point  to  J  of  F,  and 
to  ^  of  I  of  ^.   Each  result  is  what  part  of  i^? 

WRITTEN  EXERCISE 
Draw  rectangles  to  show  the  following : 

1.  \  of  J,  and  \  of  \.  7.  \  of  J,  and  \  of  \. 

2.  I  of  \,  and  \  of  f  8.  \  of  f ,  and  J  of  J. 
8.  I  of  f ,  and  I  of  f  9.  f  of  J,  and  J  of  f 
4.  I  of  ^,  and  ^  of  ^  10.  |  of  ^,  and  \  of  |. 
8.  I  of  |,  and  I  of  f .                          11.  |  of  \,  and  J  of  f 

«•  ^  of  J,  and  \  of  ^.  12.  ^  of  J,  and  J  of  ^. 
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ORAL  SSXSCISS 

1.  How  much  is  2  times  8  in.  ?  2  times  f  ?  5  times  -f^  ?  How 
did  you  multiply  these  fractiqiM  by  an  integer  ? 

2.  How  much  is  4  times  J  ?  4  times  |?  2times|?  Stimes^? 
7  times  -^  ?  How  did  you  multiply  these  fractions  by  an  integer? 


70.  Multiplication  of  a  Fraction  by  a  Whole  Number.  From  the 
answers  to  the  above  questions  we  see  that  the  following  is  true : 

To  multiply  a  fraction  by  a  whole  number^  multiply  the  numerator 
by  the  multiplier. 

Before  actually  multiplying^  indicate  the  multiplication  and  cancel 
common  factors  if  possible. 

For  example,  to  multiply  JJ  by  18w   Since  we  have  11  sixty- 
thirds,  if  we  have  18  times  as  much  we  shall  have 
2 
;?xll  22  Q, 


Multiply  the  following^  using  cancellation  whenever  possible : 

3.  f  by  9.  7.  f  by  80.       11.  |  by  5.         15.  ^  by  5. 

4.  I  by  2.  8.  I  by  8.  12.  \  by  4.         16.  ^  by  5. 

5.  f  by  16.        9.  \  by  10.        13.  f  by  24.       17.  ^  by  48. 

6.  I  by  40.       10.  I  by  24.        14.  |  by  48.       18.  ^  by  24. 

WRITTXlf  XXBRCISS 

Multiply  the  following^  u^ng  cancellation  whenever  possible : 

1.  ^%  by  35.  4.  ^  by  24.    7.  \{  by  36.   10.  ^^  by  64. 

2.  ^-^  by  84.  6.  ^  by  28.   8.  ^  by  96.   11.  ^  by  48. 

3.  ^  by  16.  6.  ^  by  132.  9.  ^  by  27.   12.  \\  by  192. 


f  of  24 

|of  24 

J  of  48 

|of48 

|of  72 

iof  72 

MULTIPLICATION  71 

ORAL  BZESaSX 

1.  How  much  is  J  of  6?  J  of  60?  J  of  600? 

2.  How  much  is  J  of  6?  I  of  6?  J  of  60?  J  of  60? 

3.  How  much  is  ^  of  8?  |  of  8?  J  of  80?  |  of  80? 

4.  How  much  is  ^  of  25?  |  of  25?  |  of  25?  |  of  25? 

Find  the  following  porta  of  numbers : 

5.  ^  of  24  I  of  24 

6.  ^  of  30  I  of  30 

7.  i  of  72  I  of  72 

8.  How  do  you  find  a  fractional  part  of  a  number  ? 

WRITTEN  XXESCI8S 

1.  Find  \  of  786.    Then  find  |  of  736. 

2.  Find  ^  of  1728.   Then  find  ^^  of  1728. 

Find  the  following  part»  ofnumhera: 

8.  I  of  1768                    I  of  1768  |  of  2576 

4.  I  of  2576                     \  of  1740  \  of  1752 

5.  f  of  1764                     f  of  1776  ^  of  8376 

6.  f  of  3376                     f  of  3392  ^  of  3408 

7.  I  of  6752                    I  of  6784  ^  of  6816 

8.  A  man  has  to  travel  117  mu    After  traveling  ^  of  the 
distance,  how  many  miles  has  he  still  to  travel  ? 

9.  A  man  owns  176  bead  of  cattle.   If  he  sells  |  of  them, 
how  many  does  he  sell  ?  How  many  has  he  left  ? 

10.  A  man  owns  336  acres  of  land.   If  he  sells  |  of  it,  bow 
many  acres  does  he  sell  ?  How  many  acres  has  he  left  ? 


72  COMMON  FRACTIONS 

71 .  Multiplication  by  a  Fraction.   To  take  a  fractional  part  of 
a  number  is  called  multiplying  hy  a  fraction. 

We  write  "^  of  4  "  or  "  J  x  4,"  the  x  being  read  "  of." 

72.  Multiplication  of  a  Fraction  by  a  Fraction.   Suppose  that 
we  have  to  multiply  \  by  |. 

J \ I l_J 1 ! L 


A  iJ  D  E  F  B 

In  this  figure  let  the  line  AB  be  divided  into  five  equal  parts, 
and  let  each  of  the  five  parts  be  divided  into  three  equal  parts. 
Then  each  part  evidently  is  -^-^  of  AB. 

That  is,  J  of  ^  =  -^^  of  the  whole  line. 

Then  J  ^^  i  must  be  4  times  as  much,  or  ^, 

and  f  <^f  I  must  be  twice  -j*^,  or  -j^. 

Therefore,  to  multiply  a  fraction  hy  a  fraction^  find  the  product 
of  the  numerators  for  the  required  numerator  and  the  product  of 
the  denominators  for  the  required  denominator. 
Always  cancel  if  possible.   For  example, 

5 
n       15^;^x?^_5 
12  ^    22     ;?x?5?     8* 
4       2 

WRITTEN  EXESCISB 


Multiply  the  folloteiTig  : 

1.  |xf 

6,  fx^V 

11.  ^Xf 

16.  J  X  f 

2.  |X^. 

7.ixf 

12.  T^X^. 

17.  1  X  f. 

8.  J  X  H- 

8.  |xf 

18.  ^X.f 

18.  1  X  |. 

4.  fxH- 

9.  ixf 

14.  ^^X|f 

19.  1  X  |. 

6.  I  X  $f .  10.  I  X  ,!\p  16.  -^  X  if  20,  A  X  H- 
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I^nd  the  produOt  of: 

21.  |x:^r 

28.  T^xf 

35.  H  X  ^. 

22.  |X||. 

2».  l\x|f. 

36.  1  X  1  X  f 

23.  ix^Vff- 

»o-  U  X 1- 

37.  ^  X  1  X  |. 

24.  1  X  ||. 

3^.  «  X  f . 

38.  t  X  1  X  |. 

25.  1  X  H- 

32.  ,^.XJ. 

39.    1  X  1  X  J. 

26.  |x|f. 

83.  ^jXf 

40.  1  X  f  X  f 

27.  T%Xf 

34.  HX|- 

41.   f  X  1  X  |. 

A  few  examples  with  denominators  larger  than  10  are  given  only  for  drill. 

42.  If  an  express  train  runs  1  mL  in  J  min.,  how  long  will  it 
take  the  train  to  run  ^  mL  at  the  same  rate  ? 

43.  If  a  train  runs  J  of  a  certain  distance  in  1  hr.,  what  part 
of  the  distance  can  it  run  in  |  lir.  ? 

44.  If  the  distance  to  a  certain  house  is  |  mL,  wha^  fraction 
of  a  mile  has  a  boy  gone  when  he  has  covered  -^^  of  the  distance? 

45.  If  it  takes  a  train  |  hr.  to  reach  a  certain  station,  what 
fraction  of  an  hour  will  it  take  to  cover  |  of  the  distance  ? 

46.  If  you  live  |  mL  from  school,  and  Jack  lives  ^  as  far,  how 
far  does  he  live  from  school  ? 

47.  If  I  yd.  of  lace  is  needed  to  trim  two  neckbands,  how 
much  lace  will  be  needed  to  trim  one  neckband? 

48.  If  an  automobile  travels  a  mile  in  |  ^-  min.  in  a  certain 
race,  how  long  would  it  take  to  travel  |  mi.  at  the  same  rate  ? 

49.  If  Kate  lives  |  mL  from  school,  and  Mary  lives  ^  as  far, 
how  far  from  school  does  Mary  live  ?  If  Sue  lives  J  as  far  as 
Mary,  how  far  from  school  does  Sue  live  ? 

60.  A  milliner  used  |  yd.  of  velvet  for  the  upper  brim  and 
the  crown  of  a  hat,  and  ^  as  much  for  the  lower  brim.  How 
much  velvet  did  she  use  for  the  hat? 
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ORAL  SZB&CI8B 

1.  How  much  is  4  times  5  ?  4  times  J  ?  4  times  5 J  ? 

2.  How  much  is2x8?  |of8?  2|  times  8  ? 

3.  How  much  is  ^^  of  |  ?   Then  how  much  is  3^  x  1^  ? 

4.  How  much  is  -^^  of  J  ?   Then  how  much  is  8|  x  1 J  ? 

73.  Multiplication  of  Mixed  Numbers.  From  these  answers  we 
see  the  truth  of  the  following  statements : 

To  mvltiply  a  mixed  number  hy  an  integer^  multiply  the  whole 
nuTnber  and  the  fractional  part  eeparately  and  add  theproducte. 

For  example,     6  x  3f  =  18i^  =  20f . 

To  multiply  an  integer  by  a  mixed  number^  multiply  by  the  whole 
number  and  the  fractional  part  separately  and  add  the  products. 

For  example,     8|x6  =  3x6  +  |  of  6  =  18i^=  20f. 

To  multiply  a  mixed  number  by  a  mixed  number^  reduce  each  to 
an  improper  fraction  and  multiply  the  results* 

8 

For  example,     5|x  8|  =  y  of  ^  =  ^=  20J. 

WRITTEN  SXSRaSB 
Multiply  the  following  : 

1.  17  X  2J|.  8.  29^  X  86.  IB.  ^  x  15f 

2.  27  X  41f .        9.  49J  x  68.  16.  16f  x  14f 

3.  49  X  81f       10.  25f  X  18.  17.  15f  x  14f 

4.  81  X  62|.       11.  47^  X  65.  18.  14f  x  16f 

5.  48  X  37^       12.  26J  x  63.  19.  18|  x  28f 

6.  26|  X  32.       13.  35J  x  86.  20.  l^  x  27|. 

7.  871  X  45.       14.  6  J  X  7f  21.  1^  X  28f 


REVIEW  76 

ORAL  SZSSCISB 

1.  If  you  have  f  yd.  of  cloth  and  need  ^  of  it  for  a  piece 
of  work,  what  part  of  a  yard  do  you  need  ? 

2.  If  the  class  has  |  gaL  of  milk  and  ^  of  it  is  used  in  one 
lesson,  what  part  of  a  gallon  is  used? 

Think  of  f  x  {,  and  cancel  4  and  7  mentally. 

Usually  i  of  I  is  written  ^  x  |,  x  being  read  **  of  **  after  a  fraction,  but 
*'Umea  **  after  a  whole  number  or  a  mixed  number. 

3.  If  the  distance  to  a  certain  house  is  ^  mi.,  how  far  has 
&  boy  gone  when  he  has  covered  |  of  this  distance  ? 

Find  the  value»  of  the  following  : 

4.  J  of  J.  6.  \  of  J.  8.  J  of  f  10.  J  of  \. 
b.  I  of  \.             7.  J  of  J.              9.  f  of  J.  11.  J  of  |. 

WRITTEN  EXSSaSS 
Add  the  following  : 

1.  4J,  8f  b\.         3.  4},  8},  5}i.  5.  23V  I62V  27^. 

2.  2^,  H,  6|.         4.  8^^,  5/j,  7\\.         6.  8^7^,  15^|,  73^^. 

7.  The  sides  of  a  triangle  are  3|  in.,  2^  in.,  and  3^  in*,  respec- 
tively.  What  is  the  perimeter  ? 

Subtract  the  following  : 

8.  28|  -  7|f .  10.  12^  -  8J.  12.  81f  -  7-/y. 

9.  32J  -  9f  J.  11.  15^  -  74.  13.  42f  -  8^^^. 

14.  From  the  sum  of  16}  ft  and  ^  it  subtract  12|  ft. 

Find  the  values  of  the  following  : 

15.  J  of  |.        17.  f  of  f  19.  \l  of  f        21.  f  of  I  of  |. 

16.  I  of  |.        18.  I  of  ^.       20.  \l  of  |.        22.  ^  of  f  of  |. 
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23.  A  piece  of  tin  ^^  in.  thick  is  folded  once.  How  thick  are 
both  parts  together  ? 

24.  A  piece  of  paper  ^  in.  thick  is  folded  once,  and  then 
folded  again,  making  four  leaves.  How  thick  are  the  four  leaves 
together  ? 

25.  If  the  height  of  the  upright  piece  in  a  sundial  is  -^^  of  the 
diameter  of  the  dial  and  the  diameter  of  the  dial  is  8  in.,  what 
is  the  height  of  the  upright  piece  ? 

26.  If  the  length  of  a  paddle  of  a  water  wheel  is  |  of  the 
diameter  and  the  diameter  is  21  in.,  what  is  the  length  of  the 
paddle? 

27.  A  certain  recipe  calls  for  8  oz.  of  sugar.  To  make  2J 
times  the  recipe,  how  many  ounces  of  sugar  must  we  use  ? 

28.  A  certain  recipe  calls  for  2  cups  of  cream.  To  make  3J 
times  the  recipe,  how  much  cream  must  we  use  ? 

29.  If  an  automobile  goes  a  mile  in  59  sec.  (or  |§  min.)  in  a 
certain  race,  how  long  will  it  take  to  go  |  mi.  at  the  same  rate  ? 

30.  A  man  has  a  city  lot  that  contains  ^^  A.  If  he  sells  |  of 
it,  how  much  does  he  sell  ?   How  much  has  he  left  ? 

31.  If  it  takes  2^  yd.  of  cloth  to  make  a  boy's  suit,  how  many 
yards  will  it  take  to  make  a  dozen  suits  ? 

32.  A  tin  cup  is  found  to  hold  -^1  pt.  When  it  is  J  full  the 
cup  contains  what  part  of  a  pint  ? 

33.  If  a  glass  jar  holds  i|  qt.,  what  part  of  a  quart  will  it 
contain  when  |  full  ?  What  part  of  a  quart  will  it  contain  when 
I  full?  when  I  full? 

34.  In  making  the  plans  for  a  house  an  architect  wishes  to 
draw  a  line  that  shall  be  f  as  long  a&  one  that  is  ^|  in.  long. 
How  long  shall  he  draw  it  ? 


CASH  CHECKS 


7T 


74.  Cash  Checks.    In  laige  stores  the  clerks  are  required  to 
fill  out  cash  checks  like  the  following : 


Sold  by  No.  127                      Amount  rec'd,  %f6,00 

lyd. 

.S7 
.  .38 

/ 
// 

^9 

67 
39 

Total 
Change  due 

/3 

/ 

35 
65 

/5 

00 

WRITTEN  EXERCISE 

Make  out  cash  checks  for  thefollovnng  sales: 

1.  14 J  yd.  gingham  @  25^  9  yd.  cotton  @  12 J  ^  10 J  yd. 
madras  @  35^.   Amount  received,  |10. 

2.  6  J  yd.  cheviot  @  Jl.lO,  9^  yd.  velveteen  @  98^.,  5|  yd.  silk 
@  ♦1.25.   Amount  received,  ♦25. 

3.  11^  yd.  India  linen  @  35^,  6|  yd.  dimity  @  25^,  12  J  yd. 
linen  suiting  @  75^.   Amount  received,  120. 

4.  9|-yd.  India  linen  @  38^,  5^  yd.  cheviot  @  11-25,  15  yd. 
cotton  @  12-J^.   Amount  received,  115. 

5.  7  yd.  muslin  @  25^  12J  yd.  lining  @  11^,.6|  yd.  India 
linen  @  45^  J  yd.  velvet  @  JS.   Amount  received,  llO. 

6.  14}  yd.  muslin  @  24^  4|yd.  velvet  @  *2.40,  16f  yd. 
lining  @  12^  7|yd.  silk  ®  tLeO,  5|  yd.  suiting  @  80^, 
6}  yd-  ribbon  @  30^.   Amount  received,  IsO. 

The  teacher  should  ask  the  pupils  to  make  problems  similar  to  those  given 
above,  using  the  local  prices  of  common  materials. 
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75.  Cancellation.  We  have  seen,  on  pi^e  60,  that  we  may 
divide  both  terms  of  a  fraction  by  the  same  number  without 
changing  the  value  of  the  fraction ;  that  is,  we  may  cancel  any 
factor  that  is  found  in  both  terms. 

Teachers  should  make  it  clear  that  this  is  a  case  of  division]  that  we  cannot 
subtract  the  same  number  from  both  terms  of  the  fraction. 

In  order  to  divide  both  terms  of  a  fraction  by  the  same  num- 
ber we  must  know  more  about  different  divisors. 

76.  Common  Divisor.  A  factor  that  is  common  to  two  or  more 
numbers  is  called  a  common  divisor. 

For  example,  5  is  a  common  divisor  of  15  and  25.  It  might  be 
called  a  common  factor,  but  common  divisor  is  the  usual  name. 

77.  Greatest  Common  Divisor.  The  greatest  factor  common 
to  two  or  more  numbers  is  called  their  greatest  common  divisor 
(G.C.D.).  For  example,  although  3  is  a  common  divisor  of  12, 
18,  and  48,  the  number  6  is  the  greatest  common  divisor. 

78.  Finding  the  6.C.D.  The  greatest  common  divisor  of  such 
numbers  as  we  have  met  or  shall  meet  in  fractions  is  easily 
found.    For  example,  consider  12  and  80.   We  see  that 

12  =  2x8x2,  80  «  2  X  3  X  5, 

and  that  2  and  8  are  the  only  common  factors.  Therefore  2x8, 
or  6,  is  the  greatest  common  divisor. 

79.  Prime  Number.  A  number  that  has  no  factors  except 
itself  and  1  is  called  a  prime  number.  For  example,  7,  11,  and 
17  are  prime  numbers. 

80.  Composite  Number.  A  number  not  prime  is  called  com'- 
po9ite.   For  example,  25,  89,  and  51  are  composite  numbers. 

We  use  the  terms  "prime"  and  "composite"  only  in  connection  with 
whole  numbers. 


FACTORING  NUMBERS  79 

81.  Even  Number.  A  number  that  contains  the  factor  2  is 
called  an  even  number.  For  example,  20,  88,  and  1112  are  even 
numbers. 

82.  Odd  Number.  A  number  that  is  not  even  is  called  an  odd 
number.   For  example,  21,  89,  and  127  are  odd  numbers. 

83.  Prime  Factor.  A  factor  that  is  a  prime  number  is  called 
a  prime  factor.  For  example,  the  prime  factors  of  68  are  2,  2, 
and  17,  and  the  prime  factors  of  25  are  5  and  5. 

84.  Mutually  Prime  Numbers.  Numbers  that  have  no  common 
factors  are  said  to  be  prime  to  each  other.  For  example,  12  and  35. 

ORAL  sxsRass 

1.  What  do  you  mean  by  the  factors  of  a  number  ? 

2.  Name  two  factors  of  85 ;  of  77 ;  of  26 ;  of  84. 

8.  Name  three  factors  of  80 ;  of  70 ;  of  66 ;  of  110. 

4.  Name  a  factor  that  is  common  to  85  and  45. 

5.  Name  two  factors  common  to  80  and  48. 

6.  Find  a  common  divisor  of  20  and  22 ;  of  16  and  86. 

7.  Find  the  greatest  common  divisor  of  75  and  100. 

8.  Which  of  the  following  numbers  have  no  factors  except 
1  and  themselves:  4,  5,  6,  7,  10, 11,  12,  18  ? 

9.  In  reducing  ^  to  lowest  terms  is  it  sufficient  to  cancel 
the  common  divisor  2  ?  What  kind  of  common  divisor  must  be 
canceled  in  reducing  a  fraction  to  lowest  terms  ? 

10.  Find  the  odd  numbers  and  the  prime  numbers  from  1  to  30. 

11.  Find  the  prune  factors  of  20 ;  of  48 ;  of  60 ;  of  77 ;  of  50. 

12.  Find  the  greatest  common  divisor  of  8,  12,  20,  and  24. 

13.  Find  the  greatest  common  divisor  of  9, 15,  21,  and  60. 
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85.  Divisible  Numbers.  When  we  speak  of  one  number  being 
divisible  by  another  we  mean  that  the  quotient  is  a  whole  number. 

86.  Divisibility  by  2.  A  number  is  divisible  by  2  if  the  units 
are  so  divisible.  For  example,  64,  or  60  -f  4,  must  be  divisible 
by  2  if  4,  the  number  of  units,  is  divisible  by  2,  because  any 
multiple  of  10  is  divisible  by  2. 

87.  Divisibility  by  5.  A  number  is  divisible  by  6  if  it  ends  in 
0  or  5,   For  example,  180  and  275  are  divisible  by  5. 

88.  Divisibility  by  3.  A  number  is  divisible  by  3  if  the  sum 
of  its  digits  is  so  divisible.  For  example,  the  sum  of  the  digits  of 
411  is  6,  and  6  is  divisible  by  3-  Hence  411  is  also  divisible  by  3. 

ORAL  EZERCISB 

1.  Is  2  a  factor  of  14?  of  27?  of  50?  of  45?  of  600?  How 
do  you  tell  whether  2  is  a  factor  of  a  number  ? 

2.  Is  2  a  faxjtor  of  10  ?  of  any  number  of  lO's  ?  Then  is  2  a 
factor  of  any  number  if  it  is  a  factor  of  the  units  ? 

3.  Is  5  a  factor  of  10  ?  of  any  number  of  lO's  ?  Then  is  5  a 
factor  of  any  number  if  it  is  a  factor  of  the  units  ? 

WRITTEN  EXERCISE 

1.  From  this  list  select  the  numbers  divisible  by  2 : 

660  4907        6255        3027        1356        37,268 

2.  From  this  list  select  the  numbers  divisible  by  3 : 
4867        7075        9636        8124        3672        12,475 

8.  From  this  list  select  the  numbers  divisible  by  5 : 
1235        5778        9100        8328        3445        31,035 


TESTS  OF  DIVISIBILITY  81 

89.  Other  Tests  of  Divisibility.  There  are  various  tests  of 
divisibility  besides  those  on  page  80.  They  are  easily  illustrated 
or  explained,  and  may  be  given  or  not  as  the  teacher  prefers. 
The  more  important  are  the  following : 

A  number  is  divisible  by  4  if  the  number  represented  hy  its  two 
right-hand  fiffures  is  so  divisible* 

A  number  is  divisible  by  6  if  it  is  even  and  if  the  sum  of  its 
digits  is  divisible  by  3, 

A  number  is  divisible  by  8  if  the  number  represented  by  its  three 
right-hand  figures  is  so  divisible, 

A  number  is  divisible  by  9  if  the  sum  of  its  digits  is  so  divisible. 

A  number  is  divisible  by  11  if  the  difference  between  the  sums 
of  the  digits  in  its  even  and  odd  places  is  so  divisible. 

For  example,  480,507  is  divisible  by  11,  for  7+5  +  8=15, 
0  +  0  +  4  =  4,  and  15-4  =  11. 

ORAL  SZERCISS 

1.  State  the  prime  factors  of  15,  18,  27,  35,  42,  and  75. 
8.  State  one  factor  of  895,  123,  777,  692,  1275,  and  1268. 
8.  l85afactorof  20?  of78?  of  45?  of  72?  of  800? 

4.  State  all  the  odd  numbers  from  10  to  80. 

5.  State  all  the  prime  numbers  from  1  to  40. 

6.  Select  the  numbers  divisible  by  2,  8,  and  5  respectively : 
4268        7065        2022        8708        5445        13,005 

7.  Select  the  numbers  divisible  by  4,  6,  and  8  respectively: 
8104        8204        8304        7275        3116        54,012 

8.  Select  the  numbers  divisible  by  9  and  11  respectively : 
5004        1001        9009        6264        2244        12,842 


M-*-6 

H-*-5 

^H-5 

if -^5 

Vh-7 

¥-7 
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ORAL  SZBSCISS 

State  the  answers  to  tJie  following  : 
1.  15ft-*-5  i|-i-5 

•    2.  25pt-*-5  M-*"5 

8.  14  in. -4- 7  H"^^ 

4.  Dividing  the  numerator  of  a  fraction  does  what  to  the 
fraction  itself?    Give  an  example. 

5.  If  you  divide  \  of  this  rectangle  into 
two  equal  parts,  each  is  what  part  of  the 
rectangle?   How  much  is  |^-«-2? 

6.  If  you  divide  \  of  the  rectangle  into  two  equal  parts,  each 
is  what  part  of  the  rectangle  ?  How  much  is  ^  -i-  2  ?  What  have 
you  done  to  the  denominator  ? 

7.  If  you  divide  |  of  the  rectangle  into  two  equal  parts,  how 
many  eighths  of  the  rectangle  do  you  then  have  ?  How  much 
is  I  -5-  2  ?   What  have  you  done  to  the  denominator  ? 

8.  Multiplying  the  denominator  of  a  fraction  does  what  to 
the  fraction  itself  ? 

Divide  the  following  f reactions  hy  dividing  the  numerators: 

9.  |H-2  ^f-3  i|-»-5  ||H-5  fJ-^7 

10.  f-H3  il-e  H-^8  1^  +  9  f|H-ll 

JHvide  the  following  fractioru  hy  multiplying  the  denominators  : 

11.  |-!-5  I-4-7  1  +  4  1  +  7  1  +  5 

12.  1  +  9  J  +  8  1  +  3  1  +  9  1  +  7 

Divide  the  following  : 

18.^  +  2  1  +  2  J  +  4  1+2  1+2 

14.  ^f +  10         ff +  5        ^^4.  J|/l  +  6  J  +  6 


DIVISION  83 

90.  How  to  Divide  a  Fraction  by  a  Whole  Number.  From  the 
answers  to  the  questions  on  page  82  we  have  the  following : 

Dividing  the  numenUar  by  a  whole  number  divides  the  fraction 
by  that  nuTnber. 

Multiplying  the  denanuTiatar  by  a  whole  number  divides  the 
fractiofn  by  thai  number. 

If  we  have  a  mixed  number  to  be  divided,  we  may  reduce 
the  mixed  number  to  an  improper  fraction. 

Thus  2J +  3  =  5+3  =  5. 

Sometimes,  however,  it  is  easier  to  divide  the  mixed  numbers. 
For  example,  to  divide  a  number  like  244^  by  3  it  is  easier  not 
to  reduce  to  an  improper  fraction. 

Thus  244J  +  3  =  81  +  J  of  li  =  81  +  i  =  81J. 

WRITTEN  SZSRCISS 
Divide  the  following: 

1.  Jh.2              J-1.2  ^  +  2  1  +  2  |-*-2 

2.  Jh-8              1  +  8  ^  +  3  1  +  3  1+3 

3.  lH-8              1  +  8  1  +  2  f  +  3  1  +  4 

4.  1  +  5              f  +  2  f  +  3  1  +  4  1  +  7 

5.  f  +  2              f  +  8  f  +  5  f  +  6  1  +  6 

6.  f +  5            3|  +  5  7J  +  3  4^  +  7  4f  +  7 

Divide  the  whole  part  and  the  fractional  part  separately^  and 
add  the  results: 

7.  12|  +  8   21J  +  8    86|  +  8    24^  +  4   85i|  +  5 
S.  28J  +  7   25J  +  8    28J  +  9    28|  +  5   134J  +  5 


84  COMMON  FRACTIONS 

ORAL  BXSRCISS 

1.  How  many  quarters  of  a  dollar  in  #1  ? 

2.  How  many  thirds  of  an  inch  in  1  in.  ?     Then  1  -i-  ^  is 
how  many?    What  can  you  say  about  the 

values  of  1  -f-  J  and  3x1? 

3.  How  many  thirds  in  1  ?  in  2  ?   What  can  you  say  about 
the  values  of  2-*-^  and  8x2? 

4.  How  many  eighths  of  an  inch  in  1  in.  ?   What  can  you 
say  about  the  values  of  1  -*-  ^  and  8x1? 

5.  How  many  fifths  of  an  inch  in  1  in.  ?    Then  1  -i-  ^  is  how 
many?   What  can  you  say  about  the  values 

of  1-*-^  and  5x1?  I — ■ — i — i — i — I 

6.  Tell  the  values  of 

l-Hj  1-Hj  1-^^  1-*-^  I-^jV 

7.  How  do  you  divide  by  a  unit  fraction  ? 

8.  If  a  sheet  of  veneer  is  -j^  in.  thick,  how  many  sheets 
pressed  together  will  have  a  thickness  of  -^j^  in.  ? 

9.  If  a  sheet  of  felt  is  -^  in.  thick,  how  many  sheets  are 
there  in  a  pile  l^^g^  in.  thick  ? 

10.  If  a  bicycle  is  traveling  at  the  rate  of  a  mile  in  J  hr.,  how 
many  miles  will  it  travel  in  3^  hr.  ? 

11.  How  many  weights  of  -^^  lb.  (or  1  oz.)  each  will  it  take 
to  weigh  2  J^  lb.  ? 

12.  How  many  pints  (|-  gal.)  are  there  in  8  gaL?    How 
many  pints  are  there  in  2 J  gal.  ? 

13.  How  many  inches  Q^^  ft)  are  there  in  8  ft.?   How  many 
inches  are  there  in  10  ft  ? 

14.  If  each  book  is  ^  in.  thick,  how  many  books  are  there  in 
a  pile  that  is  8^  in.  high  ? 


DIVISION  86 

91.  DMding  by  a  Unit  Fraction.    From  the  work  given  on 
page  84  it  is  clear  that  division  by  a  unit  fraction  is  simple. 

To  divide  a  number  hy  a  unit  fraction^  multiply  the  number  by 
the  denondnatar  of  the  fraction. 

Thus  l-*-|  =  lx8  =  8, 

8-i-J  =  3x8  =  24, 
and  |-»-J  =  |x8  =  6. 


WRITTEN  SZEBaSX 

Divide  the  fcXIawmg 

• 
• 

1.  25-i-f 

11,  16-»-J. 

21.  89  +  2>^. 

2.  82-«-f 

12.  23  +  J. 

22.  Z\^^. 

8.  37-i-f 

IS.  82-t-f 

28.  7|  +  ^. 

4.  43-1-^. 

14.  54 -I- f 

24.  Hi-^i. 

6.  51-t.J. 

16.  29 -t-^. 

25.  §-Hj. 

6.  68-i-|. 

16.  48-t-f 

««•  t-^iV 

7.  27  + J. 

17.  68 -f  J. 

27.  I-)^- 

8.  86  +  ^ 

18.  27  + J. 

28.  1  + J. 

9.  51 -^Jj." 

19.  17  +  ,^. 

29.  l+^j. 

10.  81  ^-f 

20.  97-»-3^. 

30.  2JH-J. 

31.  If  a  sheet  of  veneer  is  -^^  in.  thick,  how  many  sheets 
pressed  together  will  have  a  thickness  of  1^  in.  ? 

32.  If  a  sheet  of  blotting  paper  is  ^  in.  thick,  how  many 
sheets  are  there  in  a  pile  that  is  15|  in.  thick? 

33.  How  many  weights  of  -^  lb.  (or  1  oz.)  each  will  it  take 
to  weigh  17|  lb.? 

34.  If  a  wagon  wheel  makes  ^  of  a  revolution  in  going  1  foot, 
how  many  feet  will  it  go  in  making  17|  revolutions  ? 


86  COMMON  FRACTIONS 

OKAL  lEZKRCISB 

1.  I  bave  a  room  18  ft  wide.  I  wish  to  find  how  many  strips 
of  carpet  |  yd.  wide  will  be  needed  to  run  lengthwise  of  the 
room.    First  I  must  find  how  many  yards  there  are  in  18  ft. 

2.  If  I  have  to  divide  6  yd.  by  |  yd.,  I  may  think  of  the  6  yd. 
as  fourths.   Express  6  as  fourths. 

3.  If  now  I  have  to  divide  -2^  by  |,  I  may  think  of  the  results 
in  the  cases  of  24^  -i-  3^  24  ft  -*-  3  ft,  and  24  in.  -*-  3  in.  What 
are  the  results  ? 

4.  Then  how  much  is  V"  "*■  f  ^  How  many  strips  of  carpet 
shall  I  need  to  carpet  the  room  mentioned  in  Ex.  1  ? 

6.  Divide  f  by  |.   Multiply  |  by  |^.   Compare  the  results. 

6.  Show  that  f  -t-  f  is  the  same  as  j-  x  -^ 

7.  Study  the  following : 

15-.-|  =  |x;^  =  25. 

8.  Study  the  following: 

3     ±_ll     3__6_-i 
8"^  16"  5  ^?~5"   ** 

WRITTEN  SXSRCISS 

1.  How  many  paper  pads,  each  -fj^  in.  thick,  will  it  take  to 
make  a  package  5  in.  thick  ? 

2.  How  many  thicknesses  of  board,  each  |  in.  thick,  will  it 
take  to  make  a  pile  9|  in.  high  ? 

Divide  the  follotving : 

3.  12-i-|.  6.  9-8-|.  7.  4-i-f  9.  |-i-f. 

4.  14-i-f.  6.  5-*-|.  8.  ^H-f  10.  5|-*-J. 


DIVISION  87 

92.  Dividing  by  a  Fraction.  An  inTerted  fraction  is  called 
the  reciprocal  of  the  fraction.   That  is,  the  reciprocal  of  ^  is  ^. 

From  page  86  we  have  found  how  to  divide  by  a  fraction. 
We  shall  now  look  a  Uttle  more  carefully  at  the  reason.  We 
found  on  page  85  that  when  we  have  to  divide  by  ^  we  may 
multiply  by  its  reciprocal,  8.  We  also  know  that  when  we  mul- 
tiply the  divisor  by  2  we  divide  the  quotient  by  2. 

That  is,  6-*-J  =  8x6, 

and  6  -i- 1  =  half  as  much : 

Thatis,  6-»-|  =  fof6. 

Therefore,  to  divide  by  a  common  fraction^  multiply  by  the  recip 
rocal  of  that  fraction,  - 

Thatis,  16  +  |«|x;^  =  25. 

6     ^ 

8 

Q.    .,    ,  8     5     6     8      9 

Smmarlv*  — -♦-  —  =  ^x  —  =  — » 

4 

and  41  +  21-  — H-  —  -—x--g-lj. 


WRITTEN  SXSRCISS 


Divide  the  following  j 


l-i-^f 

'•  A*A- 

18.  9^-«-5|. 

2.    |-H|. 

8-  h-^iv 

14.  5|-h18|. 

»•  IV+f 

»•  -h^-h' 

15.  85^  +  2^. 

4.  T^j-Hf 

^"^'■h^-h' 

16.  4f-t-13|. 

5.  I-H^. 

ll.|H-l^. 

17.  e^v+if 

«-T^  +  A- 

12.  ^^^^\. 

18.  4,!^  +  12f 

88  COMMON  FRACTIONS 


OKAL  EZXKCI8S 

IHvide  thefoUowing: 

1.  J  +  2             J-f-J 

i^i 

i*i 

J-*-* 

2.  i^f              J-^f 

J^l 

i-J 

i-lV 

3-i-^i              l^i 

l-l 

l-^J 

l-^l 

4.  Divide  J  by  2 ;  2  by  J ;  2  by  8 ;  3  by  2. 
6.  Divide  |  by  8;  3  by  | ;  8  by  | ;  3  by  f. 

6.  Divide  I  by  2;  2  by  ^;  2  by  |;  f  by  2. 

7.  Divide  f  by  f ;  f  by  f ;  |  by  f ;  f  by  |. 

8.  How  many  half -yard  pieces  can  be  made  by  cutting  5  yd. 
of  ribbon  ?  by  cutting  7  yd.  of  ribbon  ? 

9.  If  your  recipe  for  making  cake  calls  for  J  lb.  of  sugar, 
6  lb.  of  sugar  is  enough  for  how  many  times  as  much  cake  ? 


WKITTBR  SXSKCaSE 

Divide  the  following : 

i-f-f- 

8-   l-^i- 

15.    fH-f 

22.  5J-^f. 

2-l^f 

9.   l^i. 

16.  i-H|. 

23.  8|  +  |. 

3.  |H-f 

10.  f  +  J. 

"•l  +  f 

24.  SJ-f. 

*•  i-^f 

ll-i^h 

18.  l  +  f 

25.  8|-H|. 

6.  I^f. 

12.  i-^f 

19.    ,5j-H|. 

26.  3|-.-f. 

«-|^|- 

13.  f +  |. 

20.  §-^^. 

27.  4J-!-f. 

7.  i^f 

14.  |-^|. 

21.  5  +  |. 

28.  6i->2^. 

29.  How  many  mats,  each  |  yd.  long,  can  be  made  from  a 
strip  of  carpet  9  yd.  long,  making  no  allowance  for  turning  in 
or  hemming? 

30.  How  many  towels,  each  |  yd.  long,  can  be  made  from  a 
strip  of  toweling  11^  yd.  long,  making  po  allowance  for  hemming? 


DIVISION  89 

WSITTEH  BXISaSB 
Divide  thefoUowinff: 

1.  21-t.5{.  12.  17^-*- 2}.  2S.  27i-*-88f 

2.  77  +  9^              18.  12J-I-8J.  24.  40|  +  6J. 
8.  69H-5f.              14.  15J-«-3f  25.  28{J  +  2f 
4.  85-i-5|,              15.  78  +  8Jf  26.  29|-i-68f 
6.  21  +  4f.               16.  16|  +  4f  27.  20J  +  15J. 

6.  14 -♦-2|.  17.  79|  +  8f  28.  81|  +  15||. 

7.  61J-«-8|.  18.  824-j-7f  29.  13^^-»-4f 

8.  71-J-8J.  19.  25|  +  5|.  80.  151J  +  15-j3y. 

9.  17J  +  4J.  20.  62f  +  8^.  81.  876J  +  129^6j. 

10.  83-«-7f  21.  61|  +  4{f.  32.  202»-.-14^y. 

11.  15|  +  6f  22.  77-t-6^j.  88.  171|-t-17^. 

34.  How  many  strips  of  cloth,  each  5|  yd.  long,  can  we  get 
from  a  strip  87j^  yd.  long  ? 

35.  How  many  city  lots,  each  31|  ft  front,  can  a  man  get  from 
a  piece  of  land  having  222^  ft.  front  ? 

36.  How  many  yards  of  cloth  at  38^  ^  a  yard  can  be  bought 
for»7?  for  #19?  for  $27? 

37.  How  many  books,  each  }  in.  thick,  will  it  take  to  make  a 
pile  21J  in.  high? 

38.  How  many  strips  of  wood,  each  -^^  in.  thick,  will  it  take 
to  make  a  pUe  19^  in.  high  ? 

89.  How  many  sheets  of  bookbinding  board,  each  ^  in.  thick, 
wHl  it  take  to  make  a  pile  9-^  in.  high  ? 

40.  If  the  product  of  two  numbers  is  46,  and  one  of  the  num- 
bers is  2|,  what  is  lihe  other? 


90 


COMMON  FRACTIONS 
ORAL  XXBRCISS 


1.  In  line  A  point  to  -^  of  the  line ;  also  to  ^.  We  see  that 
^  is  how  many  times  -^  ?  How  does  multiplying  the  numerator 
by  2  change  the  value  of  the  fraction  ?  How  does  dividing  the 
numerator  by  2  change  the  value  of  the  fraction  ? 


— 

7^'  •»''•'■'-'  ■ 


uLd 


A  B 

These  figures  can  be  used  more  easily  if  drawn  on  the  board. 

2.  Point  to  J  of  square  A ;  also  to  J.  We  see  that  J  is  how 
many  times  J?  How  does  multiplying  the  denominator  by  2 
change  the  value  of  the  fraction?  How  does  dividing  the  de- 
nominator by  2  change  the  value  of  the  fraction  ? 

3.  In  rectangle  B,  show  that  f  =  |.  Then  does  it  change  the 
value  of  a  fraction  to  multiply  or  divide  both  terms  by  the  same 
number  ?  Show  this  with  the  circle  C. 


93.  Review  of  Important  Principles.  From  the  above  exercise 
we  again  see  the  truth  of  these  important  principles : 

Multiplying  the  numerator  of  a  fraction  by  any  number  multiplies 
the  fraction  by  that  number. 

Dividing  the  numerator  of  a  fraction  by  any  number  divides  the 
fraction  by  that  number. 

Multiplying  the  denominator  of  a  fraction  by  any  number  divides 
the  fraction  by  that  number. 

Dividing  the  denommator  of  a  fraction  by  any  number  multiplies 
the  fraction  by  that  number. 

Dividing  both  terms  of  a  fraction  by  the  same  number  does  not 
change  the  value  of  the  fraction. 


USB  OF  ALIQUOT  PAET8  91 

ORAL  SZXRaSK 

1.  How  many  cents  in  ^  ?   Then  16  times  t}  is  the  same 
88  16  times  how  many  cents  ? 

2.  How  many  cents  in  ^  ?   Then  9  times  $^  is  the  same  as 
9  times  how  many  cents  ? 

3.  How  many  cents  in  $}  ?   Then  24  times  $}  is  the  same 
as  24  times  how  many  cents  ? 


94.  Use  of  Aliquot  Parts  in  Multiplication.  It  is  easier  to 
multiply  $|,  tj»  and  $^  than  it  is  to  multiply  12^^,  16|<,  and 
83^^.  Such  parts  of  a  dollar  or  of  any  other  unit  are  often 
called,  as  we  found  in  §  28,  aliquot  parts. 

At  83^^  each,  9  neckties  cost  9  times  $^,  or  ^3. 

At  16|^  each,  12  bottles  of  ink  cost  12  times  $},  or  |2. 

At  12^^  each,  9  balls  cost  9  times  ^,  or  |1^,  or  $1.12^. 

While  goods  are  seldom  marked  16|^  or  ^,  they  are  often 
marked  6  for  |1,  which  is  the  same  thing. 


4.  At  12^^  a  yard,  how  much  will  16  yd.  of  cloth  cost? 

5.  At  16|^  a  yard,  how  much  will  18  yd.  of  cloth  cost  ? 

6.  At  33 J  ^  a  yard,  how  much  will  21  yd.  of  cloth  cost  ? 

7.  At  8  doz.  marbles  for  Jl,  how  much  will  6  doz.  cost  ? 

8.  At  16|^  each,  find  the  cost  of  9  water  pitchers. 

9.  At  the  rate  of  8  for  $1,  how  much  must  the  school  pay 
for  15  arithmetics? 

10.  At  12^^  each,  find  the  cost  of  10  glasses;  of  4  lamp 
chimneys;  of  20  cans  of  soup;  of  32  yd.  of  calico. 

11,  How  many  jackets  can  be  cut  from  17|^yd.  of  cloth, 
allowing  2^  yd.  to  a  jacket? 


92  COMMON  FEACTIONS 

ORALIZXSCISB 

1.  How  much  is  8  X  H?  8  x  »lp  8  x  n.l2J? 
8.  How  much  is  6  x  jj  ?  6  x  nj  ?  6  x  »1.16f  ? 
8.  How  much  is  8  x*J?    Sx^lJ?    3x*1.38J? 

4.  At  ^1.88^  a  yard,  how  much  will  15  yd.  of  lace  cost  ? 

5.  At  ♦l.lBJ  a  yard,  how  much  will  9  yd.  of  silk  cost? 

6.  At  ♦1.12 J  a  yard,  how  much  will  6  yd.  of  velvet  cost? 

7.  Find  the  cost  of  12  books  at  #1.12^  each;  at  #1.16 J  each. 

8.  At  ♦I.  38^  eacli,  find  the  cost  of  8  chairs ;  of  18  chairs. 

9.  At  11.161  each,  find  the  cost  of  6  maps;  of  12  maps;  of 
80  maps ;  of  54  maps. 

10.  At  ♦1.12}  each,  find  the  cost  of  8  books;  of  40  books; 
of  82  books;  of  20  books. 


At  #1.12}  each,  7  books  cost  ♦?  +  IJ,  or  IZ-SZ}  (♦7.88). 
At  il-iel  each,  5  books  cost  15  +  ♦!,  or  ♦5.88}  (♦5.83). 
At  ♦1.83}  each,  8  lamps  cost  ^8  +  ♦§,  or  ♦lOf  (♦10.67). 

WRITTEN  SZERCISB 

1.  At  12}^  each,  find  the  cost  of  147  balls. 

2.  At  16|^  each,  find  the  cost  of  113  notebooks. 

3.  At  33}^  each,  find  the  cost  of  101  handkerchiefa 

4.  At  ♦1.33}  a  volume,  find  the  cost  of  165  books. 

5.  At  ♦1.16}  a  yard,  find  the  cost  of  142  yd.  of  lace. 

6.  At  ^1.12}  each,  find  the  cost  of  112  yd.  of  velvet 

7.  At  ^2.16}  each,  find  the  cost  of  72  umbrellas. 

8.  What  is  the  difference  in  cost  of  144  books  at  Il-IB}  a 
volume,  and  the  same  number  at  ♦1.12}  a  volume? 


BEYIEW  98 

WIUTTXH  BSVIKW  DBIU 

Add  the  f (Mowing  : 

1.  J+i  47J  +  98J  72^  +  88 J  29f  +  47| 

8.  i  +  i  62J  +  85J  85|  +  16f  87f  +  19f 

9-1  +  1  67i  +  29Ji  89f  +  28J  67|  +  49J 

4.1  +  1  89|  +  28|  87|  +  62^  87^  + 18^ 

JSuitraet  ihefoUowvng : 
6.  I  -  J  79|  -  22J  86|  -  87J  48|  -  23  J 

6.  I  - 1  92f  -  87f  80|  - 19 J  82J  -  68 J 

7-l-i  72|-56|  41|-16|  272-461 

Multiply  the  f Mowing : 

8.  27  X  14f         2J  X  92J 

9.  18  X  96J  5J  X  68 
10.  85  X  82f         1|  X  96 

11. 10  X 12J        ej  X  7^ 

12.  65  X  9|  29  X  35^ 

IHvide  the  following : 

16.  f +  8i  Jh-} 

18.  I  of  ^  of  ^  of  1  cu.  ft 

19.  ^  of  5  X  8  sq.  ft 

20.  |of  4xl6  8q.  in. 


2ix8i 

74|  X  65 

4|x2J 

40J  X  96 

6|x4J 

21f  X  85J 

H^H 

271  x4J 

5Jx6J 

42J  X  408| 

4-t 

2i*4 

l-J 

81  +  5} 

1-^4$ 

7f-Hl| 

i-^sj 

H-^H 

A*2J 

2|  +  8} 

fof|o£| 

\  of  1  cu.  in. 

|of  15x 

48  8q.ft 

f  of  18  X 

14  8q.  in. 

94  COMMON  FRACTIONS 

ORAL  EZSRaSS 

1.  What  part  of  4  is  2  ?   What  part  of  10  is  8  ?   How  do 
you  find  what  part  one  number  is  of  another  ? 

2.  What  part  of  7  is  5?  of  9  is  4?  of  7  is  6?  of  16  is  12? 
of  25  is  12J?  of  100  is  88J?  of  100  is  16|? 

95.  Fractional  Parts.   From  these  answers  we  have : 

To  find  what  part  the  second  of  two  numbers  is  of  the  firsts  divide 
the  second  by  the  first. 

For  example,  what  part  of  51  is  17  ?  17  is  \\y  or  ^,  of  51. 

WRITTEN  EXERaSE 
Find  what  part  the  second  of  these  numbers  is  of  the  first : 

1.  14,  8.  9.  66f,  16f.  17.  225,  87f 

2.  18,  14.  10.  243,  27.  18.  22^,  16f. 
8.  |,  f.                         11.  100,  87J.  19.  40J,  21|. 

4.  -21^,  ^^.  12.  45f,  7f .  20.  87J,  88J. 

5.  ^,  If.  13.  16|,  2|.  21.  421,  60f 

6.  17,  8J.  14.  42J,  14J.  22.  83J,  16J. 

7.  82,  gj.  15.  62J,  7f  23.  427,  47|. 

8.  41|,  5^.  18.  66|,  83J.  24.  825,  29^\. 

25.  Frank  is  12  yr.  old  and  his  brother  is  18  yr.  old.  Frank's 
age  is  what  part  of  his  brother's  ? 

26.  The  age  of  Frank's  brother,  who  is  18  yr.  old,  is  what 
part  of  his  uncle's,  who  is  54  yr.  old? 

27.  If  Frank  is  12  yr.  old  and  his  brother  is  18  yr.  old,  Frank's 
age  was  what  part  of  his  brother's  6  yr.  ago  ?  It  will  be  what 
part  of  his  brother's  age  6  yr.  from  now  ? 
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ORAL  BZESCISS 

1.  10  is  |-  of  what  number  ?  J  of  what  number  ? 

2.  12  is  J  of  what  number  ?  If  12  is  |  of  some  number,  what 
is  1^  of  the  number  ?   What  is  |  of  the  number  ? 

3.  If  15  is  I  of  some  number,  what  is  f  of  the  number? 
What  is  the  number? 

96.  Given  a  Part  of  a  Number  to  find  the  Number.   If  88^  is 
I  of  some  number,  what  is  the  number  ? 

Because  |  of  some  number  =  33|-  =s  JL^il, 

therefore  J  of  the  number    =  J  of  ^^  =  ^^ 

and  I  of  the  number    «=  8  times  -^  =  50. 

Therefore  88^  is  f  of  50. 

WRITTEN  EZSRCISB 
Find  the  number  of  which: 

1.  28  is  f  5.  45  is  ^.  9.  144  is  ^. 

2.  88  is  f.  6.  150  is  |.  10.  $150  is  f . 

3.  68  is  {^   ,  7.  222  is  f  11.  |2.25  is  f. 

4.  75  is  |.  8.  125  is  f f .  12.  $10.25  is  f. 

13.  If  there  are  85  girls  in  a  school,  and  they  are  |  of  the  total 
number  of  pupils,  how  many  pupils  are  there  ? 

14.  In  my  library  there  are  164  books  on  history,  and  these 
are  ^  of  all  my  books.   How  many  books  have  I  ? 

15.  If  a  man  spends  $1687.50  this  year,  and  this  is  |  of  his 
income,  how  much  is  his  income  ? 

16.  A  man  left  to  his  son  |  of  his  estate,  this  share  amounting 
to  18210.  How  much  was  the  estate  worth? 


96 


COMMON  FRACTIONS 


97.  Cancellation  Extended.  Since  a  fraction  is  an  indicated 
division,  equal  factors  may  he  canceled  from  both  dividend  and 
divisor  tpithout  changing  the  quotienL 

1.  Divide  2  x  7  x  15  by  21  x  5  x  6. 

Writing  this  as  a  fraction,  2  is  canceled 
from  2  and  6 ;  7  is  canceled  from  7  and  21 ;  3 
is  canceled  from  3  (left  from  the  21)  and  15 ; 
5  is  canceled  from  5  (left  from  the  15)  and  5. 


?;  X  ^  X  ^    3 

?  3 


Therefore  the  quotient  is  \,  for  evidently  1  is  a  fiMstor  of  the  numerator. 

2.  What  is  the  prod- 
uct of  ^,  45^,  33J, 
and  16  J? 

Reducing  to  improper 
fractions,  45}  =  V>  33^ 
=  i8tt,  and  16l  =  -i|ii. 
Proceeding  as  before,  the 
product  is  1706^. 


3 
9 

25       ?7 
lx91x;ppx;?J5 


6825 


;^  X  2  X  )8  X  ? 
?  2 


=  1706  J 


WSITTEN  EZSSCISX 
Divide,  usififf  eaneellation  : 

1.  7x21x77x6by  49x83x42. 

2.  20  X  25  X  36  X  48  by  27x  40  xl5  xl2. 

8.  82  X  27x  44  X  89  by  55  X  72  X  26  X  8  X  a 
4.  125  X  108  X  51  X  8  by  40x  45  x86  xl2  X  8. 

Multiply,  imng  eanceUatum  : 
6.  13J  X  32|  X  16f 

6.  27J  X  24J  X  37J. 

7.  37^x22^x12^. 

8.  15}xl6|x88f 


9.  42f  X  66|  X  74J. 

10.  7|  X  2f  X  5}  X  21f 

11.  6f  x7f  x9Jxl2f 

12.  9f  X  6}  X  8^  X  15f 


CANCELLATION 
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Multiply,  unng  eanetMatiion  when  postiMe  : 

13.  18  x|. 

18.  1  of  26. 

23.  1  of  f 

14.  27x^1^ 

19.  1  of  84. 

24.  1  of  |. 

15.  32  xf 

20.  1  of  35. 

25.  1  of  2^. 

16.  48  X  f. 

21.  1  of  52. 

26.  f  of  VV- 

17.  56  X  ^ 

22.  f  of  83. 

27.  f  of  ^. 

Usinff  eaneeUation  tohen powible,  find: 

28.  foff. 

33.  f  of  J^ 

88.  i  of  If 

29.  1  of  f 

84.  f  of  jjjl. 

89.  |of6|. 

SCfof^f. 

35.  f  of  ^. 

40.  \  of  ^. 

81.  lof^f. 

36.  fof^ 

41.  1  of  4|. 

82.  1  of  ^ 

»7.  |of^. 

42.  f  of  9|. 

Find  the  produeU  of: 

43.  }  of  1  of  f 

48. 

|of 

1  j  X  3f  X  ^. 

44.  Jof|ofH. 

49. 

Hx 

3^  X  2J  X  5i. 

48.  foffofioff. 

60. 

l|x 

:  3^  X  2f  X  3  j. 

46.  1  of  1  of  1  of  ||. 

51. 

IJx 

:  2|  X  3J  X  4|. 

47.  f  of  If  X  2^  X  f 

52. 

2fx 

;  5J  X  10  X  3f. 

Uting  eaneeUation  when 

\,  poitihle,  find  : 

53.  14 +  f 

«0.    i-Hf 

67.  3|  +  9. 

64.  25-f-j|. 

"•    i  +  A- 

68.  9+7f 

»«.  f +  f 

62.  \^^. 

69.  18 -i- 4}. 

56.  i^\l. 

«•  if-^f 

70.  12J  +  3f 

".  |-*-tV 

64.  |  +  V\r- 

71.  16f +  4J. 

68.  70} -1-8. 

65.  f-i-25. 

72.  37^  +  12J. 

69.  I-^tV- 

66.  25 -(-f. 

78.  87^-»-87f 

LITTLE  EXAMINATIONS 

L    1.  Reduce  62j^  to  halves.  5.  |  of  8536. 

2.  Reduce  ^  to  units.  6.  |  X  |. 

8.  l  +  J  +  i-  7.  Si-h|. 

4.  325J-246|.  8.  8  x  ^.25. 

11.    1.  Reduce  7|  to  fourths.  6.  |  of  $124.48. 

2.  Reduce  ^  to  units.  6.  ^  of  12|^. 

3.  5^  +  1 +3J.  7.  2^-i.|. 

4.  526^-243^.  8.  9  x  *1.33J. 

m.    1.  Reduce  9J  to  eighths.  6.  |  of  167.29. 

2.  Reduce  ^^  to  units.  6.  |  of  16  J. 

3.  16|  +  33^  + 175.  7.  5J  -i-  2J. 

4.  426J-342f  8.  75  x  33J. 

IV.    1.  Reduce  7f  to  thirds.  6.  f  of  ♦17.60. 

2.  Reduce  Jj^  to  units.  7.  \  of  1475. 

3.  7^  -f  9|  +  4J.  8.  2f  X  96. 

4.  3J  +  6f +  3J.  9.  8|  +  3^. 

5.  507^-239|.  10.  7xn.l2J. 

V.    1.  Reduce  8^  to  fifths.  6.  \  of  $72.96. 

2.  Reduce  ^  to  units.  7.  -^  of  3360. 

8.  8|  +  9f  +  6f  8.  8^  X  750. 

4.  4f  +  7f-2J.  9.  9J-h2J. 

6.  721|-249J.  10.  6  x  ♦7.38f 


REVIEW  AND  DRILL 

L  DRILL  SECTION 

WSITTEN  BXESCISB 

1-  Write  in  words  the  numbers  1,020,346  and  MCDXCII. 

2.  Write  in  figures  the  number  seven  million,  seven- 

8.  Add  4276  +  89,542  +  278  +  9463  +  48,278  +  9368. 

4.  Add  $48.72  +  *63.96  +  *8.75  +  $128.50  +  $2.35. 

5.  From  401,324  subtract  96,849. 

6.  Find  the  difference  between  $742.25  and  $96.79. 

7.  Multiply  43,298  by  6276. 

8.  Multiply  $175.75  by  46. 

9.  Divide  the  sum  of  27,960  and  39,290  by  250. 

10.  Divide  472,932  by  302,  and  945,864  by  604. 

11.  Reduce  to  lowest  terms :  |^,  y^,  -^^  -^^^  J|,  ||. 

12.  How  many  fourths  are  there  in3?   in3J?   in5|? 

13.  Reduce  15|  to  fourths;   to  eighths. 

14.  Reduce  to  integers  or  mixed  numbers :  ^  ^  ^ 

15.  Find  the  value  of  3J  +  J  +  2f  +  4|  +  If 

16.  From  7^  in.  take  the  sum  of  1^  in.  and  2{  in. 

17.  Find  f  of  7Jin.,  and  f  of  16J  ft 

18.  How  many  strips  of  molding  8|  in.  long  can  be  cut  from 
a  strip  3  ft  long,  and  how  much  will  be  left  over  ? 
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100  REVIEW  AND  DRILL 

ORAL  EZEKaSB 

1.  How  much  will  2}  lb.  of  coffee  cost  at  24^  a  pound? 

2.  How  much  will  |  lb.  of  pepper  cost  at  24^  a  pound? 

3.  How  much  will  2^  lb.  of  butter  cost  at  30^  a  pound  ? 

4.  How  much  will  5  oz.  of  cinnamon  cost  at  82^  a  pound  ? 

5.  How  much  will  20  lb.  of  loaf  sugar  cost  at  6^^  a  pound  ? 

6.  A  grocer  buys  240  cans  of  com  and  sells  half  of  them. 
How  many  cans  of  com  does  he  sell? 

7.  A  merchant  buys  200  yd.  of  cloth  and  sells  a  quarter  of  it. 
How  many  yards  of  cloth  does  he  sell  ? 

8.  Find  the  cost  of  1^  lb.  of  cocoa  at  22^  per  half-pound  can. 

WSITTEH  EXERCISE 

1.  At  ILSS  a  yard,  how  much  will  37  yd.  of  carpet  cost? 

2.  What  is  the  cost  of  6 J  lb.  of  mackerel  @  13^  3 J  lb.  of 
codfish  @  12^  and  4  cans  of  salmon  at  the  rate  of  2  for  a 
quarter? 

3.  I  bought  }  gaL  of  oUve  oil  at  $3.30  a  gallon,  but  \  of 
what  I  bought  was  lost  by  leaking.  What  rate  per  gallon  do 
I  pay  for  what  is  left  ? 

4.  In  buying  48  cans  of  tomatoes,  how  much  is  saved  by  buy- 
ing two  cases  of  2  doz.  cans  each,  at  |2.89  a  case,  over  buying 
at  the  rate  of  3  cans  for  40^  ? 

5.  I  bought  3  gaL  of  best  maple  simp  ®  $1.12}  a  gallon 
and  2^  gal.  New  Orleans  molasses  @  62^  a  gallon,  and  gave 
the  grocer  a  |5  bill.   How  much  change  did  I  get? 

Teachers  should  send  the  pupils  to  local  stores  to  ascertain  prices,  and  these 
prices  should  be  used  in  the  above  and  similar  problems. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EZEKCI8B 

1.  How  do  you  subtract  a  number  of  three  figures  from  a 
greater  number  when  the  units'  figure  to  be  subtracted  is  greater 
in  value  than  the  units'  figure  of  the  minuend,  and  the  tens'  figure 
to  be  subtracted  is  greater  than  the  tens'  figure  of  the  minuend  ? 
Give  your  reasons. 

2.  How  do  you  multiply  by  a  number  of  three  figures,  the 
last  two  figures  being  zero  ?   Give  your  reasons. 

8.  How  do  you  divide  by.  a  number  of  three  figures,  the  last 
two  figures  being  zero  ?    Give  your  reasons. 

4.  What  do  you  mean  by  a  power  of  a  number?  by  the 
square  of  a  number  ?  by  the  cube  of  a  number  ?   Illustrate. 

5.  What  is  cancellation  ?  What  are  its  advantages?  On  what 
principle  does  cancellation  depend  ? 

6.  If  you  know  the  cost  of  some  land  and  the  cost  per  acre, 
how  do  you  find  the  number  of  acres  ? 

7.  If  you  know  the  weight  of  a  cubic  foot  of  water  and  the 
number  of  cubic  feet  of  water  in  a  cistern,  how  do  you  find  the 
weight  of  the  water  in  the  cistern  ? 

8.  If  you  have  the  diJBEerence  of  two  numbers  and  one  of  the 
two  numbers  given,  how  do  you  find  the  other  number  ? 

9.  If  you  have  the  quotient  of  two  fractions  given  and  know 
the  dividend,  how  do  you  find  the  divisor  ? 

10.  If  you  have  the  product  of  two  fractions  given  and  one 
of  the  fractions,  how  do  you  find  the  other  fraction  ? 

11.  If  you  know  the  cost  of  a  certain  number  of  acres  of  land, 
how  do  you  find  the  cost  of  a  certain  other  number  of  acres  ? 
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REVIEW  AND  DRILL 


in.  INDUSTRIAL  PROBLEMS 


BRAINS  PAY 

1.  Joseph's  father  has  told  him  he  could  grow  some  tomatoes 
on  shares,  the  father  furnishing  the  land  and  the  plants,  and 
Joseph  doing  the  work.  Joseph  was  given  the  use  of  a  rectan- 
gular plot  of  land  4  rd.  by  5  rd.  There  being  160  sq.  rd.  to  an 
acre,  what  part  of  an  acre  does  Joseph  have  to  cultivate  ? 

2.  Jbseph  reads  that  it  is  possible  to  average  a  crop  worth 
|140  an  acre  for  plants  started  in  the  most  scientific  way  in  a 
hotbed,  but  he  found  that  this  was  the  result  of  more  nearly  per- 
fect conditions  than  he  met  in  his  garden.  He  got  ^  of  this  figure. 
How  much  did  that  amount  to  on  his  plot  of  ground  ? 

3.  Joseph  was  given  half  of  the  money  received.  How  much 
was  his  share  worth  ?  How  much  would  it  have  been  worth  if 
he  had  raised  tomatoes  at  the  rate  of  6  T.  to  the  acre,  selling 
the  tomatoes  at  |10  a  ton  ?  How  much  did  he  gain  by  using 
his  brains? 


INDUSTRIAL  PROBLEMS  108 

GETTING  A  ROPE  FOR  A  SWING 

1.  Do  you  know  how  heavy  a  rope  is  needed  for  a  swing  or 
a  trapeze?  Would  it  be  an  inch  in  diameter  or  a  half  inch?  Well, 
it  depends  on  whether  it  is  a  manila  rope  or  a  hemp  rope,  and 
on  whether  or  not  it  is  new.  But  we  can  find  out  nearly  enough 
for  our  purposes  by  some  rules  that  have  been  worked  out.  The 
weight  needed  to  break  a  rope  is  called  the  breaking  strength. 
For  new  manila  rope  we  find  the  breaking  strength  in  pounds 
by  squaring  the  diameter  (that  is,  by  multiplying  this  number 
by  itself)  and  then  multiplying  the  result  by  7200.  For  example, 
the  breaking  strength  of  new  manila  rope  |  in.  thick  is  found 

^^-  I  X  I  X  7200  lb.==  4050  lb. 

Find  the  breaking  strength  of  ^-inch  and  |-inch  ropes. 

2.  But  we  do  not  wish  to  have  the  swing  break  with  us,  and 
all  ropes  are  not  equally  well  made,  so  we  divide  the  answer  by 
6,  a  number  called  the  factor  of  safety.  If  the  breaking  strength 
is  4050  lb.,  the  safe  load  is  ^  of  4050  lb.,  or  675  lb.  Find  the 
safe  loads  for  ropes  of  the  diameters  given  in  Ex.  1. 

3.  If  you  decide  to  use  a  ^-inch  new  manila  rope,  what  will 
be  the  breaking  strength  and  the  safe  load  ?  Is  this  sure  to  be 
enough  for  a  good  swing  ? 

Although  a  person  in  a  swing  is  supported  by  two  ropes,  he  often  swings 
by  one  rope  only,  so  we  must  have  this  rope  strong  enough  to  hold  if  father 
or  uncle  want  to  swing  in  this  way. 

4.  If  we  want  the  swing  to  be  perfectly  safe  for  two  grown 
persons,  will  it  be  all  right  to  use  a  |-inch  new  manila  rope  ? 

5.  Hemp  rope  is  three  fourths  as  strong  as  manila  rope.   Find 

the  safe  loads  for  hemp  ropes  of  diameters  |  in.  and  |  in. 

The  figures  on  this  page  are,  of  course,  approximate,  for  ropes  differ  in 
quality,  but  these  figures  are  based  on  the  best  scientific  inyestigations. 
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REVIEW  AND  DRILL 


WHAT  DO  PEACHES  COST? 

1.  Let  us  find  the  cost  of  peaches.  If  a  peach  grower  has 
15  acres  in  his  orchard,  and  it  rents  for  |6  an  acre  each  year, 
how  much  does  this  amount  to  for  15  acres  ? 

2.  He  has  to  have  the  trees  pruned.  If  he  has  367  hr.  of  work 
done  at  20^  an  hour,  how  much  must  he  pay  for  pruning? 

3.  The  peach  grower  pays  1|  ^  a  gallon  for  the  spray  and  must 
use  100  gal.  to  an  acre.    How  much  does  this  cost  him  ? 

4.  He  must  also  have  all  the  imperfect  peaches  picked  off 
while  they  are  young.  He  pays  for  113  hr.  of  work  at  15^  an 
hour.    How  much  does  this  add  to  his  expense  account? 

5.  The  peaches  have  to  be  picked  and  packed  carefully.  Pick- 
ing and  packing  require  964  hr.  of  work  at  15^  an  hour.  Find 
this  part  of  the  cost. 

6.  The  other  expenses  amount  to  |34.50.  Add  this  to  the 
grower's  expense  account.   How  much  does  this  make? 

7.  The  peaches  average  142  bu.  to  the  acre.  Find  how  many 
bushels  the  grower  gets,  and  how  much  they  actually  cost  him. 


C3HAPTER  m    . 
DEirOMHrATE  NUMBERS 
ORAL  EZSSaSB 

1.  How  many  ounces  in  a  pound  ?  An  ounce  is  what  part 
of  a  pound  ? 

2.  State  the  number  of  gills  in  a  pint,  the  number  of  pints 
in  a  quart,  and  the  number  of  quarts  in  a  gallon. 

3.  State  the  number  of  inches  in  a  foot  and  the  number  of 
feet  in  a  yard.   An  inch  is  what  part  of  a  foot  ? 

4.  State  the  number  of  quarts  in  a  peck  and  the  number  of 
pecks  in  a  bushel.   A  peck  is  what  part  of  a  bushel  ? 

5.  How  many  seconds  in  a  minute?  minutes  in  an  hour? 
hours  in  a  day  ?  days  in  a  week  ?  days  in  a  common  year  ?  days 
in  a  leap  year  ?   What  months  have  80  days  ? 

^Express  the  following  as  indicated: 

6.  6  pt.  as  quarts.    '  10.  8  qt  as  gallons.  14.  8  yd.  as  feet 

7.  14  da.  as  weeks.    11.  8  pk.  as  bushels.  15.  12  ft  as  yards. 

8.  1^  lb.  as  ounces.    12.  15  pt  as  quarts.  16.  4  wk.  as  days. 

9.  48  hr.  as  days.        13.  82  oz.  as  pounds.  17.  2^  qt.  as  pints. 

18.  How  many  pints  in  a  quart?  in  l^qt?  in  2qt.?  in  a 
gallon?  in  2gaL?  in  2Jgal.? 

19.  How  many  quarts  in  a  peck ?  in  2 pk.?  in  a  bushel?  in 
2bu.?  in2Jbu.?  inlObu.?  inlOObu.? 
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106  DENOMINATE  NUMBERS 

WRITTEN  EXERCISE 

1.  If  John  picked  12  qt.  of  berries  to-day  and  half  as  many 
yesterday,  how  many  quarts  did  he  pick  yesterday  ?  How  many 
quarts  did  he  pick  in  the  two  days  ? 

2.  If  Charles  gatKered  21  qt.  of  chestnuts  and  Will  gathered 
J  as  many,  how  many  quarts  did  Will  gather  ?  How  many  quarts 
did  they  both  gather  ? 

3.  If  Mary  lives  J  mL  from  school  and  Louise  lives  half  as 
far,  how  far  from  school  does  Louise  live  ? 

4.  If  school  opens  at  9  a.m.  and  closes  at  30  min.  past  3  p.m., 
and  there  is  1^  hr.  recess  at  noon,  how  many  hours  are  we  in 
school  to-day  ? 

5.  There  being  5 J  yd.  in  a  rod,  how  many  yards  in  17J  rd.? 
how  many  yards  in  32  rd.  ? 

6.  How  much  will  8|  doz.  pencils  cost  at  the  rate  of  25^ 
(♦  J)  for  a  half  dozen  ? 

7.  At  the  rate  of  3|  lb.  a  week,  how  much  sugar  will  a  family 
use  in  the  4|  weeks  of  January  ? 

8.  At  the  rate  of  14J  lb.  of  meat  a  week,  how  much  meat 
will  a  family  use  in  the  4^  weeks  of  April  ? 

9.  How  far  will  a  commercial  salesman  travel  in  6  da.  at  an 
average  of  42^  mL  a  day  ? 

10.  An  ocean  steamer  averaged  16|-  mL  an  hour  for  23J-  hr. 
What  was  the  total  distance  ? 

11.  Some  blotting  paper  is  ^^  in.  thick.    What  will  be  the 
height  of  a  pile  of  2|  doz.  sheets  ? 

12.  If  an  arithmetic  is  1^  in.  thick  and  a  reader  is  \^  in.  thick, 
what  is  the  height  of  a  pile  of  7  arithmetics  and  9  readers  ? 
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13.  At  28^  a  pound,  how  much  will  4^  IK  of  steak  cost  ? 

In  this  and  the  following  examples  estimate  the  approximate  answer 
and  write  it  down.  After  the  problem  is  solved  compare  the  approximate 
answer  with  the  real  one.  This  is  one  of  the  best  checks  against  absurd 
results.   Thus  5  x  28^  is  a  reasonable  approximation  for  4^  x  28^. 

14.  At  24^  a  pound,  how  much  will  6|  lb.  of  meat  cost? 

15.  At  16^  a  pound,  how  much  will  5^  lb.  of  cheese  cost  ? 

16.  At  20^  a  yard,  how  much  will  18|  yd.  of  calico  cost  ? 

17.  At  ^6.50  a  ton,  how  much  will  5|  tons  of  coal  cost  ? 

18.  If  6  yd.  of  silk  cost  $6.75,  what  is  the  price  per  yard  ? 

19.  How  many  bushels  of  potatoes  will  32  acres  produce,  if 
an  average  acre  produces  125  bu.? 

20.  How  many  bushels  of  oats  will  81  acres  produce,  if  an 
average  acre  produces  33}  bu.? 

21.  How  much  will  250  doz.  yards  of  millinery  braid  cost  at 
62|^^  a  dozen  yards  ?  at  75^  a  dozen  yards? 

22.  There  are  44,000  yd.  in  25  mi.  How  many  yards  are  there 
in  one  mile  ? 

23.  If  25  tons  of  coal  cost  $150,  what  will  be  the  cost  of 
11  tons?  of  15  tons?  of  32  tons?  of  75  tons? 

24.  How  long  will  it  take  an  express  train  to  go  362}  mi.  at 
the  rate  of  50  mi  an  hour  ? 

25.  A  dealer  payB  il24  for  some  gingham  at  25^  a  yard.  How 
many  yards  of  gingham  does  he  buy  ? 

26.  A  dealer  pays  $160  for  some  percaline  at  25^  a  yard.  How 
many  yards  of  percaline  does  he  buy  ? 

27.  If  you  buy  3}  doz.  oranges  at  40^  a  dozen,  and  2  doz. 
bananas  at  25^  a  dozen,  how  much  change  should  you  receive 
from  #2? 
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98.  Tables  for  Reference.  While  most  of  these  tables  have  been 
learned  and  used  in  the  Primary  Book,  they  are  here  inserted  for 
reference  and  for  such  review  as  may  be  necessary. 

99.  Table  of  Length.   The  following  is  the  table  of  length: 

12  inches  (In.)  :=  1  foot  (ft.) 
3  feetssl  yard  (yd.) 
5|  yardSi  or  ISl  feet  =  1  rod  (rd.) 
820  rods,  or  5280  feet =1  mile  (mi.) 

The  hand  (4  in.)  is  used  in  measnring  the  height  of  horses  at  the  shoulder. 
Sailors  use  the  fathom  (6  ft.)  and  the  cable  length  (120  fathoms)  for  measui^ 
ing  depths,  and  the  knot  (nautical  mile  =  1/^  common,  or  statute,  miles 
=  6O8O4  ft.)  for  distances  at  sea. 

1.  Required  to  find  the  number  of  inches  in  3  ft 

3ft.=  3xl2in.=  36in. 

2.  Required  to  find  the  number  of  feet  in  27  rd. 

27  rd.  =  27  X 16 J  ft  =  445 J  ft 


ORAL  EZXSaSB 

1.  5  ft                3.  10  ft 

5.  1yd. 

7.  Jyd. 

2.  9  ft                 4.  IJft 

6.  10  yd. 

8.  ^yd. 

Find  the  number  of  feet  in  : 

9.  2  yd.              11.  7  yd. 

13.  1  rd. 

15.  5  J  yd. 

10.  4  yd.              12.  10  yd. 

14.  10  rd. 

16.  J  yd. 

17.  If  you  buy  ^  yd.  of  velvet,  how  many  inches  do  you  buy  ? 

18.  If  a  horse  is  16  hands  high,  what  is  his  height  in  inches  ? 
in  feet  and  inches  ? 


SQUAEE  MEASURE 
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100.  Table  of  Square  Measure.  The  following  is  the  table  of 
square  measure : 

144  square  inches  (sq.  in.)  a=  1  square  foot  (sq.  ft.) 
9  square  feet =1  square  yard  (sq.  yd.) 
80i  square  yards  =  1  square  rod  (sq.  rd.) 
160  square  rods = 1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 

Carpenters,  architects,  and  mechanics  often  write  S^'  for  8  in.,  and  5^  for 
5  ft.  They  also  use  sq/^  and  sq/  for  square  inches  and  square  feet.  In  this 
book  both  of  these  forms  are  used. 


1  square  inch 
Isq.  In. 


If  a  square  is  1  in.  on  a  side,  it  is  1  in. 
square,  and  its  area  is  1  sq.  in. 

If  a  rectangle  is  4  in.  long  and  2  in.  wide, 
its  area  is  4  x  2  sq.  in.,  or  8  sq.  in. 

The  pupils  may  express  this  in  either  of  these 
two  forms: 

4  X  2  sq.  in.  =  8  sq.  in., 
or  2  X  4  sq.  in.  =  8  sq.  in. 

In  practical  work  we  simply  multiply  4  by  2, 
saying :    '*  There  are  as  many  square  inches  as  2x4,  or  8  sq.  in.'* 


1 

in. 

WRITTEN  EXERCISE 

1.  Find  the  number  of  square  inches  in  the  top  of  a  desk 
whose  area  is  8  sq.  ft 

2.  The  school  platform  has  an  area  of  3  sq.  yd.   What  is  its 
area  in  square  feet? 

3.  A  flower  bed  has  an  area  of  2  sq.  rd.   What  is  its  area  in 
square  yards  ?  in  square  feet  ? 

4.  The  school  grounds  contain  half  an  acre.   What  is  the  area 
in  square  rods  ? 


no 
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WBITTBN  SXERCISB 

1.  A  farm  is  plotted  as  shown  below.  The  scale  is  1  in.  to 
100  rd.  Find  the  number  6f  square  rods  and  also  the  number 
of  acres  in  the  farm. 

As  stated  in  the  Primary  Book,  to  draw  to  the  scale  of  1  in.  to  100  rd., 
we  represent  100  rd.  by  1  in.  To  draw  to  the  scale  j\,  we  represent  12  in. 
by  1  in. 

2.  A  rectangular  meadow  is 
plotted  to  the  scale  of  1  in.  to 
50  rd.  The  plot  is  2  in.  by  8^  in. 
Find  the  number  of  acres  in  the 
meadow. 

3.  A  plan  for  a  schoolroom 
drawn  to  the  scale  of  1  in.  to  50  ft  was 
1  in.  long  and  -^  in.  wide.  It  was  then 
decided  to  reduce  the  dimensions  of  the 
room  one  fifth.  What  was  the  number  of 
square  feet  of  floor  space  in  the  room  as 
finally  built? 

4.  A  plan  for  a  playhouse  is 
drawn  to  the  scale  of  1  in.  to  2 J  ft 
The  plan  is  6|  in.  long  and  4  in. 
wide,  and  the  playhouse  is  rectan- 
gular. Compute  the  area  of  the 
floor  of  the  playhouse. 

5.  The  class  has  considered  the  question  of  a  model  kitchen 
in  an  apartment  house.  The  pupils  drew  a  plan  to  the  scale  ^ 
representing  the  kitchen  as  8  in.  long  and  2  in.  wide.  What  was 
the  floor  space  of  the  proposed  kitchen  ? 

6.  In  Ex.  5,  what  would  be  the  floor  space  of  the  proposed 
kitchen  if  the  scale  were  ^  ? 


ir 
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WSITTSN  EXBRaSE 

1.  Measure  this  page  of  the  arithmetic   Draw  a  plan  of  the 
page  to  the  scale  \. 

2.  Draw  a  plan  of  the  same  page  to  the  scale  ^. 

3.  Measure  the  inside  of  the  cover  of  this  arithmetic   It  is  a 
little  larger  than  the  page.   Draw  a  plan  to  the  scale  ^. 

4.  Measure  the  top  of  your  desk«   Draw  a  plan  to  the  scale 
of  1  in.  to  1  ft 

5.  Draw  a  plan  of  the  top  of  your  desk  to  the  scale  J. 

6.  Measure  the  length  and  width  of  the  schoolroom.   Draw 
a  plan  and  write  below  it  the  scale  that  you  have  used. 

7.  Measure  the  size  of  the  paper  upon  which  you  make  your 
drawings.   Draw  a  plan  to  the  scale  ^. 

8.  Measure  the  size  of  any  other  book  you  are  studying. 
Draw  a  plan  of  a  page  to  the  scale  ^. 

9.  A  drawing  has  been  made  of  a  box  cover.   The  cover  is 
14  in.  long  and  the  drawing  is  8^  in.  long.  What  scale  was  used? 

10.  A  drawing  of  a  floor  24  ft.  long  and  20  ft  wide  is  6  in. 
long  and  5  in.  wide.   What  scale  was  used  ? 

11.  A  drawing  is  made  of  a  rectangle.  The  drawing  has  an 
area  of  6  sq.  in.  If  a  scale  twice  as  large  were  used,  what  would 
be  the  area  of  the  drawing  ?  Draw  a  plan  of  the  two  rectangles, 
so  as  to  show  that  the  answer  is  correct 

12.  A  drawing  is  made  of  a  lamp  screen  18|  in.  high,  and  the 
drawing  is  3^  in.  high.   What  scale  was  used  ? 

Teachers  should  have  measurements  made  of  desks,  doors,  blackboards,  and 
other  objects  in  the  schoolroom,  and  scale  drawings  made  from  these  measure- 
ments. The  pupils  should  gradually  come  to  know  what  the  working  drawings 
of  the  carpenter,  the  builder,  and  the  manufacturer  mean. 
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101.  Table  of  Cubic  Measure.  The  following  is  the  table  of 
cubic  measure: 

1728  cubic  inches  (cu.  in.)  =1  cubic  foot  (cu.  ft.) 
27  cubic  feet  =  1  cubic  yard  (cu.  yd.) 
128  cubic  feet  =  1  cord  (cd.) 

A  perch  of  stone  or  masonry  is  usually  considered  as  1  rd.  long,  1  ft. 
high,  and  1}  ft.  thick,  and  it  contains  24Jcu.  ft.  It  varies,  however,  in 
different  parts  of  the  country.   A  cubic  yard  of  earth  is  considered  a  load. 

If  a  block  is  1  in.  on  an  edge,  and  is  in  the  form  of  a  cube, 
it  is  a  1-inch  cube,  and  the  volume  is  1  cu.  in.,  as  in  (7. 

If  a  block  is  1  in.  square  at  the  base  and  3  in.  high,  the  volume 
is  3  cu.  in.,  as  in  ^. 

If  a  block  is  3  in.  square 
at  the  base,  the  base  con- 
tains 8  X  3  sq.  in.,  or  9  sq.  in. 
If  the  block  is  3  in.  high, 
the  volume  is  3  x  9  cu.  in., 
or  27  cu.  in.,  as  in  ^ 

If  a  block  is  4  in.  long,  3  in.  wide,  and  2  in.  high,  the  volume  is 
2  X  3  X  4  cu.  in.  =  24  cu.  in. 
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WRITTEN  EXSSCISB 
Find  the  volume9  of  boxes  of  these  dimensions: 

1.  3  in.,  4  m.,  5  in.  6.  4  ft.,  12J  ft.,  14  ft 

2.  2  in.,  5  in.,  9  in.  7.  2J  ft,  3 J  ft,  4  ft 
8.  4  in.,  7  in.,  12  in.                             8.  2|  ft,  3^  ft,  8  ft 
4.  8  in.,  12  in.,  16  in.                           9.  32  in.,  25  in.,  10  in. 
6.  3 J  in.,  8  in.,  9^  in.                         10.  48  in.,  27  in.,  10  in. 

11.  How  many  cubic  feet  in  8  perches  of  24|  cu.  ft  each? 
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102.  Table  of  Weight.   The  following  is  the  table  of  weight: 

16  ounces  (oz.)  =  1  pound  (lb.) 
2000  pounds  =  1  ton  (T.) 

The  ton  of  2000  lb.  is  sometimes  called  the  short  ton,  there  being  a  long 
ton  of  2240  lb.  which  is  used  in  some  transactions  in  mining  products. 

Goldsmiths  still  use  an  old  table  of  troy  weight,  and  a{)othecaries  and 
physicians  use  the  table  of  apothecaries'  weight  in  prescriptions  of  medicine, 
but  neither  is  of  enough  importance  to  justify  teaching  it. 

The  avoirdupois  pound  contains  7000  grains,  the  troy  pound  (12  troy 
ounces)  5760  grains. 

A  carat  weight,  used  in  weighing  diamonds,  is  (since  1913)  200  milli- 
grams, or  3.08647  grains.  The  word  "carat"  is  also  used  in  sjxsaking  of 
the  purity  of  gold  and  means  ^^ ;  16  carats  fine  means  }|  pure  gold. 

ORAL  EXERaSB 
Find  the  number  of  ounces  in : 
1.  J  lb.  2.  \  lb.  3.  f  lb.  4.  IJ  lb.  6.  2  lb. 

Find  the  number  of  pounds  in : 

6.  JT.  7.  \T.  8.  |T..         9.  1}T.         10.  2  T. 

WRITTEN  EXERCISE 

1.  How  many  pounds  in  2J  T.  ?  in  If  T.  ?  in  3|  T.  ? 

2.  How  many  ounces  in  2|  lb.  ?  in  2|  lb.  ?  in  3^  lb.  ? 

3.  How  many  ounces  in  7  lb.  ?  in  7J  lb.  ?  in  9|  lb.  ? 

4.  How  many  grains  are  there  in  -^^  lb.,  or  1  oz.  ? 

5.  How  many  pounds  in  2|  T.  ?  in  3^  T.  ?  in  5  J  T.  ? 

6.  How  many  pounds  in  70  oz.  ?  in  84  oz.  ?  in  112  oz.  ? 

7.  How  many  tons  in  2500  lb.  ?  in  3000  lb.  ?  in  4500  lb.  ? 

8.  How  many  ounces  in  8|  lb.  ?  in  4 J  lb.  ?  in  5  J  lb.  ? 
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103.  Table  of  Liquid  Measure.   The  following  is  the  table  of 

liquid  measure : 

4  gills  (gi.)  =  l  pint  (pt.) 

2  pints  =  1  quart  (qt.) 

4  quarts = 1  gallon  (gal.) 


A  gallon  contains  231  cu.  in.  Barrels  vary  in  size,  although  in  estimat- 
ing the  capacity  of  tanks  and  cisterns,  31^  gal.  are  considered  a  barrel 
(bbl.),  and  2  bbl.  a  hogshead. 

There  is  also  a  table  of  apothecaries*  liquid  measure,  in  which  16  fluid 
ounces  make  1  pint. 

ORAL  EXERCISE 

1.  If  you  need  J  pt.  of  cream  for  a  recipe,  how  many  gills  do 
you  need  ?   What  part  of  a  quart  do  you  need  ? 

2.  If  you  need  3  pt.  of  milk  for  some  cooking,  how  many 
quarts  do  you  need  ? 

3.  A  quart  is  what  part  of  a  gallon  ?  Does  your  answer  show 
you  why  this  measure  is  called  a  quart  ? 

4.  How  many  pints  are  there  in  a  gallon  ?  how  many  gills  ? 

5.  Name  the  various  measures  shown  in  the  picture. 

6.  Name  something  that  is  sold  by  the  pint ;  something  that 
is  sold  by  the  quart ;  something  that  is  sold  by  the  gallon. 


DRY  MEASURE 


116 


104.  Table  of  Dry  Measure.    The  following  is  the  table  of 
dry  measure: 

8  pints  (pt.) = 1  quart  (qt.) 
8  quarts  =  1  peck  (pk.) 
4  pecks  =  1  bushel  (bu.) 

A  bushel  contains  nearly  2150^  cu.  in.,  or  about  1 J  cu.  ft   The  dry  quart 
contains  67^  cu.  in.  and  the  liquid  quart  contains  57 1  cu.  in. 


1 
• 

l^--l^ 

J    V 

^ 

OSAL  EXSRaSB 

1.  In  the  picture,  point  to  the  quart  measure,  the  peck  meas- 
ure, and  the  bushel  measure. 

2.  If  you  feed  a  horse  8  qt  of  oats  a  day,  how  many  days  will 
1  bu.  of  oats  last  ? 

3.  If  you  have  2  bu.  of  shelled  com,  how  many  days  will  this 
last  your  chickens  if  ypu  feed  them  1  qt  of  com  a  day  ? 

4.  How  many  quarts  in  2  pk.  ?  in  4  pk.  ? 

6.  How  many  pecks  in  2  bu.  ?  in  4  bu.  ?  in  8  bu.  ? 
6.  How  many  quarts  in  1  bu.  ?  in  2  bu.  ?  in  10  bu.  ? 
?•  How  many  pints  inSqt?  in8qt?  inl  pk.  ?  in  2  pk.  ? 
8.  Name  something  that  is  sold  by  the  bushel ;  something  that 
is  sold  by  the  peck. 
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105.  Table  of  Time.   The  following  is  the  table  of  tune: 

60  seconds  (sec.)  =  1  minute  (min.) 
60  mintttes  =  1  hour  (hr.) 
24  hours = 1  day  (da.) 
7  days  =  1  week  (wk.) 
12  months  (mo.)  =  1  year  (yr.) 

Thirty  days  has  September, 
April,  June,  and  November. 

The  other  months  have  31  days,  except  February,  which  has  28  days  in 
common  years  and  29  days  in  leap  years.  The  common  year  has  365  days, 
or  52  weeks  and  1  day ;  the  leap  year  has  366  days.    A  century  is  100  years. 

For  45  minutes  after  7  o'clock  we  usually  write  7.45,  7 :  45,  or  7  46,  using 
A.M.  and  P.M.  respectively  to  denote  morning  and  afternoon. 

Years  whose  numbers  are  divisible  by  4  but  not  by  100,  and  those  divis- 
ible by  400,  are  leap  years.   Thus  1916,  2000,  but  not  2100,  are  leap  years. 

106.  Table  of  Value.  The  table  of  value  is  as  follows : 

10  mills  =  1  cent  (ct.  or  ^) 
10  cents  =  1  dime  (d.) 
IQ  dimes  =  1  dollar  (I) 

The  mill  is  not  coined.  The  $10  gold  piece  is  sometimes  called  an  eagle. 

WRITTEN  BXESCISB 

1.  If  you  go  to  school  9 J  mo.  a  year,  and  we  allow  4  wk.  to 
the  month,  how  many  weeks  do  you  go  to  school  each  year  ? 

2.  If  you  are  in  school  5 J  hr.  a  day  for  5  da.  each  week,  you 
are  in  school  how  many  hours  a  week  ? 

3.  If  you  are  in  school  5^  hr.  a  day,  how  many  minutes  a  day 
are  you  in  school  ? 

4.  If  you  are  saving  5-cent  pieces  to  buy  a  75-cent  box  of  note 
paper,  how  many  5-cent  pieces  will  you  have  to  save  ? 
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107.  Circular  Measure.    The  cireumference  of  a  circle  is 
measured  in  degrees. 

There  are  860  d^rees  (written  860'')  in 
a  circumference  and  90^  in  a  right  angle. 

Because  the  angle  at  0,  the  center,  in- 
creases just  as  fast  as  the  part  of  the  circum- 
ference between  its  arms  increases,  an  angle 
is  also  measured  in  degrees. 

108.  Perpendicular  Lines.    A  line  that  makes  a  right  angle 
with  another  line  is  said  to  be  perpendicular  to  it. 

109.  Arc.   A  portion  of  a  circumference  is  called  an  arc. 

110.  Arc  and  Angle  Measures.   In  measuring  arcs, 

8eo*=  a  circumference 

That  is,  we  divide  the  circumference,  as  stated  above,  into  360**. 
In  measuring  angles  we  divide  four  right  angles  into  860^. 
That  is,  sect's  4  right  angles 

In  measuring  both  angles  and  arcs, 

60  seconds  (60'0= 1  minute  (1') 
60  minutes  =  1  degree  (l**) 

ORAL  EXERCISE 

1.  How  many  degrees  in  J  of  a  circumference  ? 

2.  If  one  line  is  perpendicular  to  another,  what  kind  of  angle 
do  the  two  lines  form  ?   How  many  degrees  in  the  angle  ? 

3.  Is  an  angle  acute,  right,  or  obtuse  if  it  contains  100^? 
60^?  90^?  120°?  r? 

4.  A  machinist  wishes  to  put  together  two  pieces  of  steel 
making  an  angle  ^  of  a  right  angle.  How  many  degrees  is  this  ? 


118  DENOMINATE  NUMBERS 

111.  Table  of  Dozens.    In  some  kinds  of  business  this  table 

is  used: 

12  units  r=  1  dozen  (doz.) 

12  dozen,  or  144  units  s  1  gross  (gro.) 

Formerly  the  term  "  great  gross  "  was  used  for  12  gross,  ojr  1728,  and 
th«  word  "score"  was  often  used  for  "twenty." 

ORAL  EXERasi: 

1.  How  many  eggs  are  3  doz.  eggs  ?  4  doz.  eggs  ? 

2.  How  many  oranges  are  2^  doz.  oranges  ?  8^  doz.  oranges? 

3.  How  many  bananas  are  1^  doz.  bananas  ? 

4.  How  many  pens  in  2  gross  ?  in  6  gross  ?  in  8  gross  ? 

5.  How  many  dozen  in  J  of  a  gross  ?  in  3  J  gross  ? 

6.  How  much  will  a  gross  of  padlocks  cost  at  ^5  a  dozen  ? 

7.  How  much  will  a  gross  of  shears  cost  at  16  a  dozen  ? 

8.  How  much  will  ^  gross  of  knives  cost  at  |4  a  dozen  ? 

WRITTEN  EXERCISE 

1.  How  many  are  7  gross  ?  9|  gross  ?  16  gross  ? 

2.  How  much  will  9  gross  of  tablets  cost  at  25^  a  dozen  ? 

3.  At  ♦7.20  a  gross,  how  much  will  a  dozen  lamp  chimneys 
cost  ?    How  much  will  2^  doz.  cost  ? 

4.  A  dealer  bought  25  gross  of  blackboard  erasers  of  which 
^j^  were  damaged.    How  many  were  in  good  condition  ? 

5.  Which  is  cheaper,  to  buy  a  gross  of  articles  for  1125  or  to 
buy  12  doz.  at  Jll  a  dozen  ?    how  much  cheaper? 

6.  How  much  will  2^  doz.  knives  cost  at  #100  a  gross  ? 

7.  How  much  will  15  doz.  saws  cost  at  ^200  a  gross? 
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112.  Cotmtliig  Sheets  of  Paper.  Fonnerlj,  sheets  of  paper  were 

counted  thus :  ^  sheets =1  quire 

20  quires,  or  480  sheets  =1  ream 

Now,  for  convenience  in  counting,  500  sheets  are  often  called  a  ream, 
and  the  word  **  quire  "  is  used  only  for  folded  note  paper,  other  paper  being 
usually  sold  by  the  pound. 

ORAL  EXERCISE 

1.  How  many  sheets  of  line  writing  paper  in  2  quires  ?  in  5 
quires?  in  S^  quires?  in  10  quires?  in  J^  of  a  quire? 

2.  If  writing  paper  costs  15^  a  quire,  how  much  will  4  quires 
cost  ?    How  many  sheets  will  there  be  ? 

Notice  that  4  times  24  is  the  same  as  4  times  (25  —  1),  or  100  —  4. 

3.  At  20^  a  quire,  how  much  will  7  quires  of  paper,  with  |1 
worth  of  envelopes,  cost  ? 

4.  If  a  dealer  buys  paper  at  19^  a  quire  and  sells  it  at  25^ 
a  quire,  how  much  will  he  make  on  10  quires  ? 

WRITTEN  EXERCISE 

1.  How  many  sheets  in  17  quires?  in  ^  of  a  quire ? 
8.  In  a  dozen  reams  of  500  sheets  each  how  many  more  sheets 
of  paper  are  there  than  in  a  dozen  reams  of  480  sheets  each  ? 

3.  At  16|  ^  a  quire,  how  much  will  7J  quires  of  paper  cost  ? 
Remember  the  use  of  aliquot  parts. 

4.  At  12 J ^  a  quire,  how  much  will  9 J  quires  of  paper  cost? 
6  J  quires  ?  a  dozen  quires  ? 

5.  At  24^  a  quire  for  paper,  and  1^  ea<ih  for  envelopes,  how 
much  will  it  cost  for  paper,  envelopes,  and  postage  for  eight 
letters  from  where  you  live  to  some  other  place  in  this  country  ? 
Allow  1  sheet  of  paper  to  a  letter. 
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113.  Denominate  Number.  A  concrete  number  that  expresses 
measure  is  called  a  denominate  number.  For  example,  3  ft.,  |5,  and 
3  bu.  2  pk.  are  denominate  numbers,  but  3  books  and  5  chickens 
are  not  denominate  numbers. 

114.  Compound  Number.  A  denominate  number  in  which  two 
or  more  units  are  expressed  is  called  a  compound  number.  For 
example,  2  ft.  3  in.  and  4  mL  3  rd.  2  ft.  are  compound  numbers. 

115.  Reduction.  We  may  express  2  ft.  3  in.  as  27  in.,  or  as 
2^  ft.  This  changing  of  the  form  of  a  denominate  number  to 
another  form  without  changing  the  value  is  called  reduction, 

116.  Reduction  Descending.  Reduction  from  a  higher  to  a  lower 
denomination  is  called  reduction  descending.  For  example,  3  ft. 
may  be  reduced  to  36  in. 

117.  Reduction  Ascending.  Reduction  from  a  lower  to  a  higher 
denomination  is  called  reduction  ascending.  For  example,  24  oz. 
may  be  reduced  to  1  lb.  8  oz. 

Simple  cases  of  reduction,  familiar  from  the  work  in  primary  arithmetic, 
have  already  been  considered  in  the  preceding  pages. 

Definitions  like  the  above  have  little  value,  the  subject  of  compound  numbers 
having  lost  most  of  its  former  importance.  We  speak  of  "  2  ft.  3  in."  instead  of 
"2J  ft.,"  but  we  rarely  use  the  pound  and  ounce  together^  usually  speaking  of 
•* 2  lb.  4  oz."  as  "2 J  pounds."  But  little  time  is  now  given  to  work  in  denomi- 
nate numbers,  particularly  to  work  involving  more  than  two  denominations. 

ORAL  EXERCISE 

1.  Express  10  bu.  as  pecks ;  as  quarts ;  as  pints. 

2.  Express  64  qt.  as  pecks ;  as  bushels ;  as  pints. 

3.  Express  40  pt.  as  quarts ;  as  gallons ;  as  gills. 

4.  Express  20  ft.  as  inches ;  21  ft.  as  yards ;  21  yd.  as  feet. 

5.  Express  86  in.  as  yards ;  86  ft.  as  yards ;  80  yd.  as  feet 
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118.  Examples  in  Reduction  Descending.  1.  A  strip  of  carpet 
is  7^  yd.  long.  Is  it  long  enough  to  reach  the  length  of  a  hall 
that  is  22ft.  long? 

Here  it  is  convenient  to  reduce  7}  yd.  to  feet,  or  else  to  reduce  22  ft  to 
yards,  so  as  to  make  the  comparison. 

Because  1  yd.  =  3  ft, 

we  see  that  7J  yd.  =  7J  x  3  ft  =  21|  ft 

While  we  think  of  multiplying  3  ft.  by  7  J,  we  actu- 
ally multiply  7 1  by  3,  because  this  is  shorter. 

We  therefore  see  that  the  carpet  is  too  short  by 
I  ft,  or  3  in. 


2.  Reduce  7  rd.  to  inches. 
Because  lrd.  =  16|ft, 


16Krd.) 
7 


115^  (ft) 
12 


1386  (in.) 


we  see  that  7rd.  =  7  x  16 J  ft  =  ll^  ft 

Because  1  ft.  =  12  in., 

we  see  that  115}  ft  =  115}  x  12  in.  =  1386  in. 

In  this  case  we  find  it  easier  to  multiply  16 1^  by  7 
than  to  multiply  7  by  16 1. 

Such  an  example  is  rare.  We  seldom  find  a  practical  case  more  difficult 
than  Ex.  1.  It  is  very  unusual  to  find  a  case  in  which  we  have  to  reduce,  say, 
17  yd.  2  It.  7  in.  to  inches. 

WRITTEN  EXERCISE 
Reduce  the  following : 

1.  8  ft  2  in.  to  inches. 

2.  2  rd.  8  ft.  to  feet. 
8.  5  rd.  9  ft  to  feet 

4.  2  lb.  2  oz.  to  ounces. 

5.  2  gaL  3  qt  to  quarts. 

6.  10  cd.  to  cubic  feet 


7.  3  rd.  5  ft.  to  feet 

8.  2  A.  to  square  rods. 

9.  5'  6"  to  inches. 

10.  5  yd.  1  ft  to  feet 

11.  2|  A.  to  square  rods. 

12.  23^  cu.  yd.  to  cubic  feet 
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13.  A  carpenter  saws  a  length  of  7  ft.  11  in.  from  a  board. 
How  many  inches  does  he  saw  oflf  ? 

14.  A  lady  is  using  2  yd.  8  in.  of  cloth.   How  many  inches  of 
cloth  is  she  using  ? 

15.  A  dealer  is  putting  7  lb.  12  oz.  of  candy  in  boxes.   How 
many  ounce  boxes  can  he  fill  with  the  candy  ? 

16.  A  man  puts  16^  gal.  of  gasoline  in  a  tank.   How  many 
quarts  of  gasoline  does  he  put  in  ? 

17.  A  milk  dealer  sells  2  gaL  2  qt.  of  cream.  How  many  pints 
of  cream  does  he  sell  ? 

18.  A  farmer  has  16^  bu.  of  oats  in  his  bin.  How  many  pecks 
of  oats  has  he  ?   How  many  quarts  ? 

19.  A  farmer  has  built  64  rd.  8  ft.  of  fence.   How  many  feet 
of  fence  has  he  built  ? 

20.  If  a  pile  of  wood  contains  17  cords,  how  many  cubic  feet 
of  wood  does  it  contain  ?. 

21.  How  many  square  rods  are  there  in  1 J  acres  ? 

22.  A  rug  is  8  ft.  8  in.  long  and  1  ft.  7  in.  wide.    How  many 
inches  in  the  perimeter  of  the  rug  ? 

23.  A  strip  of  carpet  is  19  yd.  2  ft.  long.    How  many  feet  in 
the  length  of  the  strip  ? 

24.  In  excavating  a  cellar  600  cu.  yd.  of  earth  are  removed. 
How  many  cubic  feet  of  earth  are  removed  ? 

25.  A  piece  of  land  is  12  rd.  long  and  7  rd.  wide.  How  many 
square  rods  in  the  piece  ?   How  many  square  feet  ? 

26.  A  man  buys  a  load  of  coal  weighing  1  T.  750  lb.    How 
many  pounds  of  coal  does  he  buy  ? 

As  suggested  on  page  20,  teachers  should  frequently  call  the  attention  of  their 
pupils  to  the  necessity  of  estimating  an  answer  in  advance  of  the  solution.  • 
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1.  If  the  milk  dealer 
gallons  does  he  sell  ? 


200  (pt) 
100  (qt) 
25  (gal.) 


119.  Examples  in  Reduction  Ascending. 

sells  200  pt.  of  cream  in  a  week,  how  many 

Here  we  have  to  reduce  200  pt.  to  gallons. 

Because  1  pt  =  ^  qt, 

we  see  that         200  pt.  =  200  x  ^  qt  =  100  qt 

Because  1  qt.  =  ^  gal., 

we  see  that         100  qt  =  100  x  }  gal.  =  25  gal. 

2.  Reduce  175  in.  to  feet  and  inches. 

Because  1  in.  =  ^\  ft, 

we  see  that         175  in.  =  175  x  ^  ft 

=  14  f,  ft  =  14  ft  7  in. 

It  should  be  understood  that  these  reductions  are  rathei'  more  difficult  than 
those  usually  found  in  practical  work. 

WRITTEN  EXERCISE 

Reduce  the  following : 

1.  96  in.  to  feet  6. 

2.  48  oz.  to  pounds.  7. 

3.  176  oz.  to  pounds.  8. 

4.  3600  min.  to  hours.  9. 

5.  27  pk.  to  bushels. 


12)175  (in.) 
14  (ft) 
7  (in.)  rem. 


92  in.  to  feet 
99  in.  to  yards. 
7200  sec.  to  hours. 
275  ft  to  rods  and  feet. 


10.  16,000  lb.  to  tons. 

11.  527  pt  to  bushels  and  pints ;  to  quarts  and  pints. 

12.  500  sq.  in.  to  square  feet  and  square  inches. 

13.  476  yd.  to  feet ;  to  a  fraction  of  a  mile. 

14.  I  in.  to  a  fraction  of  a  foot ;  to  a  fraction  of  a  yard. 

15.  266}  rd.  to  yards ;  to  a  fraction  of  a  mile. 

16.  6^  in.  to  a  fraction  of  a  foot ;  to  a  fraction  of  a  yard. 

17.  A  woman  uses  81  in.  of  ribbon.  Express  thiis  as  yards  and 
inches ;  as  yards  and  a  fraction. 
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18.  A  carpenter  uses  42  in.  of  molding.  Express  this  as  feet 
and  inches;  as  feet  and  a  fraction;  as  yards  and  inches. 

19.  A  milk  dealer  sells  802  qt.  of  milk.  Express  this  as  gallons 
and  quarts ;  as  gallons  and  a  fraction. 

20.  A  milk  dealer  sells  78  pt.  of  cream.  Express  this  as  quarts 
and  pints ;  as  quarts  and  a  fraction ;  as  gallons  and  pints ;  as 
gaUons  and  a  fraction. 

21.  A  dealer  sells  187  qt.  of  gasoline.  Express  this  as  gallons 
and  quarts ;  as  gallons  and  a  fraction. 

22.  A  boy  is  running  a  half-mile  race.  Aifter  he  has  run 
660  yd.  what  fraction  of  the  distance  has  he  run  ? 

23.  Express  775  in.  as  feet ;  as  yards. 

24.  Express  82  in.  as  feet ;  82  oz.  as  pounds ;  82  ft.  as  yards ; 
82  pt.  as  quarts ;  82  qt  as  gallons. 

25.  Express  96  oz.  as  pounds ;  96  in.  as  yards  and  a  fraction ; 
96  ft  as  yards ;  96  min.  as  hours  and  minutes. 

26.  If  you  need  9^  yd.  of  cloth  for  a  garment,  and  have  72  in. 
already,  how  many  yards  will  you  have  to  buy  ? 

27.  If  you  cut  86  sq.  in.  from  a  piece  of  cloth  containing 
2^  sq.  ft,  how  many  square  feet  and  square  inches  are  left  ? 

28.  If  you  cut  off  I  of  a  piece  of  tin  containing  8  sq.  ft,  how 
many  square  inches  do  you  cut  off  ? 

29.  From  a  sheet  of  tin  8  ft  long  and  2^  ft  wide  a  piece  is 
cut  containing  500  sq.  in.  How  many  square  feet  and  square 
inches  are  left? 

30.  From  an  iron  plate  2  ft  6  in.  by  7  ft  6  in.  a  piece  is  cut 
containing  108  sq.  in.   How  many  square  feet  are  left  ? 

31.  If  from  a  piece  of  glass  4  ft  6  in.  long  by  8  ft  wide  a  strip 
1  in.  wide  is  cut  from  each  sid^,  how  many  square  inches  are  left  ? 
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120.  Addition  of  Compoimd  Numbers.  The  general  principles 
of  adding  compound  numbers  are  similar  to  those  of  adding 
ordinary  whole  numbers.  The  only  difference  is  that  in  com- 
pound numbers  the  number  of  units  of  a  lower  denomination 
required  to  make  one  unit  of  the  next  higher  varies  with  the 
denomination  we  are  using. 

In  our  school  shop  we  wished  to  make  a  picture  frame  2  ft. 
8  in.  long  and  1  ft.  6  in.  wide.  How  much  molding  do  we  need  ? 

There  are  four  sides  to  the  frame,  these  being  2  ft 
8  in.,  2  ft.  8  in.,  1  ft.  6  in.,  and  1  ft.  6  in. 

We  first  add  the  inches  and  find  the  sum  to  be  28  in., 
or  2  ft.  4  in.  We  write  the  4  under  the  inches,  and  add 
the  2  with  the  feet. 

Practically  we  would  see  that  6  in.  +  6  in.  =- 1  ft.,  and 
8  in.  +  8  in.  =  1  ft.  4  in. 

Adding  the  feet,  we  have  8  ft. 

Hence  the  result  is  8  ft  4  in. 

In  practical  life  we  rarely  meet  cases  more  difficult  than 
those  given  in  the  following  examples. 


ft 

in. 

2 

8 

2 

8 

1 

6 

1 

6 

8 

4 

WSIXTSN  EXERCISE 


Add  thefoUamng: 
1.  2. 


ft.    in. 

sq.  ft.  sq.  in. 

yd- 

in. 

lb. 

oz. 

5    8 

94    30 

11 

17 

148 

8 

9   10 

82   85 

16 

20 

862 

13 

22    6 

71   63 

85 

19 

421 

9 

5. 

6. 

7. 

8. 

ft.    int. 

aq.ft.  sq.  in. 

rd. 

ft 

lb. 

oz. 

28   11 

38   48 

26 

13 

385 

13 

17    9 

56   84 

47 

9 

421 

12 

35    5 

93   67 

56 

11 

685 

9 
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121.  Subtraction  of  Compoimd  Numbers.  The  general  principles 
of  subtracting  compound  numbers  are  quite  similar  to  those  of 
subtracting  ordinary  whole  numbers. 

From  a  board  9  ft  2  in.  long  Robert  wishes  to  cut  a  piece  8  ft 
8  in.  long  for  a  table  top  which  he  is  making.   How 
much  will  he  have  left  ? 

Since  we  cannot  subtract  8  in.  from  2  in.,  we  take  1  ft, 
which  equals  12  in.,  of  the  9  ft  and  add  it  to  the  2  in.  We 
then  have  14  in.  —  8  in.  =  6  in. 

We  now  have  8  ft  left  of  the  9  ft 

Then  8  ft- 3  ft  =  5  ft 

Therefore  Robert  has  left  a  board  5  ft  6  in.  long. 

In  practical  work  we  so  rarely  have  to  subtract  numbers  of  more  than  two 
denominations  that  in  this  book,  which  gives  only  the  essentials  of  arithmetic, 
all  other  cases  are  excluded. 


ft 

in. 

9 

2 

3 

8 

5 

6 

WRITTEN  EZSRCISB 


Subtract 

the  foll&mng : 

1. 

2. 

3. 

4. 

ft.       in. 

yd. 

ft. 

yd- 

in. 

gal.     qt 

62         8 

32 

2 

16 

3 

32      1 

15       10 

18 

1 

9 

5 

18       3 

5. 

6. 

7. 

8. 

ft.        in. 

bu. 

qt 

rd. 

ft 

A.    sq.  rd. 

91       ^ 

81 

23 

37 

2 

64        75 

38       8^ 

17 

17 

19 

15 

48     119 

9. 

10. 

11. 

12. 

bu.      pk. 

qt 

pt 

lb. 

oz. 

aq.  ft  gq.in. 

61       1 

71 

0 

35 

8 

96        72 

37       2 

39 

1 

27 

13 

38      107 
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lb. 

oz. 

4 

9 

6 

27 

6 

122.  Mnltiplication  of  Compoimd  Numbers.  The  general  prin- 
ciples of  multiplying  compound  numbers  are  similar  to  those 
of  multiplying  ordinary  whole  numbers. 

1.  A  wholesale  grocer  is  packing  English  wal- 
nuts in  fancy  boxes,  4  lb.  9  oz.  to  the  box.  He  sends 
them  out  in  cases  of  a  half  dozen  boxes.  How  many 
pounds  of  walnuts  in  six  of  these  boxes  ? 

Here  we  have  to  multiply  4  lb.  9  oz.  by  6. 

We  might  multiply  as  with  other  numbers  and  obtain 
24  lb.  54  oz.,  and  reduce  this  to  27  lb.  6  oz.  But  it  is  easier  to  say,  "6x0  oz. 
=  54  oz.  =  3  lb.  6  oz. ;  6x4  lb.  =  24  lb.,  which  added  to  3  lb.  =  27  lb." 

2.  Multiply  243  ft  7  in.  by  27. 

Multiplying  as  with  other  numbers,  the  result  is 
6561  ft.  189  in.,  which  is  reduced  to  6576  ft  9  in. 

In  this  case  it  is  not  easy  to  reduce  while  we  are 
multiplying,  as  we  did  in  Ex.  1.  We  therefore  mul- 
tiply as  with  whole  numbers  and  reduce  the  product 
to  a  simpler  form. 

The  tendency  at  present  is  to  avoid  the  multiplica- 
tion of  compound  numbers  except  in  very  simple  cases,  chiefly  those  involvifag 
feet  and  inches.  Instead  of  multiplying  5  lb.  4  oz.  by  8,  we  multiply  5^  lb.  by  8, 
and  similarly  in  other  cases. 


ft 

in. 

243 

7 

27 

6561 

189 

6576 

9 

OBAL  BXBSaSB 

Multiply  ihefolhunng 

: 

1. 

3  ft.  4  in. 

by  2. 

8 

2. 

7  ft  2  in. 

by  4. 

9 

3. 

8  ft  1  in. 

by  9. 

10. 

4. 

9  yd.  6  in 

■  by  8. 

11. 

S. 

8  yd.  8  in 

.  by  8. 

12. 

6. 

6  yd.  2  in 

•  by  7. 

13. 

7. 

8  lb.  2  oz. 

by  6. 

14. 

7ni.  1ft  by8. 
11  lb.  3  oz.  by  4. 
9  gal.  1  qt.  by  8. 
7  qt  1  pt  by  8. 

12.  15  lb.  4  oz.  by  4. 

13.  171b.  1 J  oz.  by  10. 

14.  20  rd.  6  ft.  by  12. 
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WRITTSR  SZERaSB 
Multiply  the  follomvg : 

1.  4  ft.  6  in.  by  5.  13.  6  yd.  88  in.  by  9. 

2.  4  yd.  2  in.  by  6.  14.  27  lb.  3  oz.  by  4. 
8.  9  ft  8  in.  by  4.  15.  4  mi.  3  ft  by  8. 
4.  4  lb.  4  oz.  by  9.  16.  73  ft  2  in.  by  5. 
6.  6  yd.  3  in.  by  8.  17.  89  lb.  5  oz.  by  7. 

6.  7  lb.  15  oz.  by  4.  18.  80  yd.  1  in.  by  8. 

7.  8  lb.  18  oz.  by  6.  19.  3  gaL  2  qt  by  2. 

8.  7  lb.  11  oz.  by  9.  20.  8  gaL  2-qt  by  9. 

9.  6  ft  8  in.  by  7.  21.  6  gaL  3  qt  by  7. 

10.  7  ft  11  in.  by  4.  22.  4  mL  118  rd.  by  8. 

11.  5  ft  lOJ  in.  by  2.  23.  6  mL  109  rd.  by  7. 

12.  4  yd.  27  in.  by  8.  24.  5  mL  1250  ft  by  8. 

25.  If  each  side  of  a  five-fiided  figure  (pentagon)  is  1  ft  6^  in., 
what  is  the  perimeter  ? 

26.  If  each  side  of  a  sixHsided  figure  (hexagon)  is  1  ft  7}  in., 
what  is  the  perimeter  ? 

27.  If  a  cubic  foot  of  water  weighs  62  lb.  8  oz.,  what  is  the 
weight  of  the  water  in  a  tank  that  contains  48  cu.  ft  ? 

28.  If  the  height  of  each  story  above  the  first,  or  ground,  story 
in  a  city  office  building  is  11  ft  9  in.,  and  the  height  of  the  first 
story  is  15  ft  8  in.,  and  there  are  nine  stories  in  all,  what  is  the 
height  of  the  building  ? 

29.  A  man  travels  in  an  automobile  6  da.  a  week  for  8  wk. 
The  first  week  he  avenges  8  gal.  2  qt  of  gasoline  a  day,  the 
second  week  7  gal.  8  qt,  and  the  third  week  8  gaL  1  qt  How 
much  gasoline  does  he  use  in  the  three  weeks  ? 
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123.  Diyision  of  Compound  Numbers.  If  you  have  a  board  7  ft 
6  in.  long,  and  cut  it  into  two  equal  parts  to  make  a  top  for  a 
workshop  bench,  how  long  is  each  part  ? 

Here  we  have  to  divide  7  ft.  6  in.  by  2. 

We  8ee  that  7  f t.  -»•  2  =  3  f t.  with  remainder  1  ft, 
or  12  in. 

Then  we  have  12  in.  +  6  in.,  or  18  in.,  still  to  be 
divided.  18in.  +  2  =  9in. 

Therefore  the  result  is  3  ft  0  in. 

The  teacher  will  recognize  the  fact  that  we  seldom  have  to  divide  compound 
numbers,  and  that  when  a  case  arises  it  usually  involves  only  two  denominations. 

It  is  very  rare  to  find  a  practical  case  in  which  we  need  to  divide  one  com- 
pound number  by  another.  If,  for  example,  we  have  to  divide  41  ft.  8  in.  by 
2  ft.  9  in.,  we  simply  reduce  both  to  feet  (41^  ft.  h-  2}  ft.  =  16)  or  to  inches 
(496  in.  -t-  83  in.  =:  16).  In  this  book  these  unreal  cases  have  no  place. 
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1.  The  perimeter  of  an  equilateral  (equal-sided)  triangle  is 
11  ft  4^  in.   Find  the  length  of  each  side. 

2.  The  perimeter  of  a  square  is  6  ft  10  in.  Find  the  length 
of  each  side. 

3.  A  steamship  changed  its  longitude  59^  37'  in  7  da.  How 
many  degrees  of  longitude  did  it  sail  per  day  ? 

4.  If  you  are  in  school  5  hr.  30  min.  a  day,  and  recite  half  the 
time,  how  many  hours  and  minutes  do  you  recite  ? 

Divide  asfollatvs: 

6.  75  ft  9  in.-!- 8.  10. 

6.  91ft  8  in. +  5.  11. 

7.  71b.  80Z.-5-IO.  12. 
a.  61b.  8oz.-*-ll.  13. 
9.  2  mi.  120rd.+  38.  14. 


20  hr.  12  min. 

+  6. 

17  wk.  6da.-f 

•12J. 

36  hr.  69  min. 

+  7. 

143  ft.  4  in. + 

8. 

391b.12oz.-K 

12. 
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15.  At  the  rate  of  a  mile  in  4  min.,  how  far  will  an  automobile 
go  in  8  hr.  ?  in  3^  hr.  ? 

16.  How  far  will  a  horse  go  in  3  hr.,  traveling  at  the  rate  of 
a  mile  in  9  min.  ? 

17.  If  a  wheel  is  lO^^ft  in  circumference,  how  many  times 
will  it  turn  in  going  25  mi.  ? 

18.  A  square  plot  of  ground  has  a  perimeter  of  510  ft  8  in. 
Find  the  length  of  each  side. 

19.  A  cistern  capable  of  holding  464  cu.  ft.  of  water  is  J  fulL 
Express  the  amount  of  water  in  cubic  feet  and  cubic  inches. 

20.  At  75  lb.  to  the  acre,  how  many  acres  of  land  can  be 
enriched  with  1687^  lb.  of  fertilizer? 

21.  A  woman  buys  3J  lb.  of  coffee  for  $1.04.  How  much  does 
she  pay  per  pound  ? 

22.  If  a  man  walks  at  the  rate  of  a  mile  in  lOJ^min.,  how 
many  miles  can  he  walk  in  39  min.  ? 

23.  If  a  cubic  foot  of  gold  weighs  1187  lb.  8  oz.,  and  if  gold 
is  19  times  as  heavy  as  water,  how  much  does  a  cubic  foot  of 
water  weigh  ? 

24.  If  it  takes  a  man  8  hr.  36  min.  to  walk  a  certain  distance, 
how  long  will  it  take  an  automobile  to  travel  the  same  distance 
if  it  goes  12  times  as  fast  ? 

25.  A  man  can  row  across  a  lake  1|  mi.  wide  in  28  min.  At 
this  rate,  how  long  will  it  take  him  to  row  1  mi.  ? 

26.  A  man  can  row  1  mi.  in  20  min.  At  this  rate,  how  long 
will  it  take  him  to  row  across  a  lake  1|  mi.  wide  ? 

27.  On  a  trip  of  3  mi.  an  automobile  took  2  min.  34  sec.  for 
the  first  mile,  2  min.  17  sec.  for  the  second,  and  1  min.  56  sec. 
for  the  third.   What  was  the  average  rate  per  mile  ? 
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1.  How  many  feet  are  there  in  |  mi.  ?   in  J  mi.  ? 

2.  How  many  yards  are  there  in  |  mi.  ?    in  |  mi.  ? 

3.  How  many  yards  are  there  in  5  rd.  ?    in  7J  rd.  ? 

4.  How  many  yards  are  there  in  79  ft.  ?    in  113  in.  ? 

5.  If  a  river  is  7^  fathoms  deep,  what  is  its  depth  in  feet  ? 

6.  Calling  1^^  mi.  a  knot,  bow  many  miles  in  IGO  knots  ? 

7.  How  many  square  inches  in  7|  sq.  ft.  ? 

8.  How  many  square  feet  in  2  sq.  yd.  7  sq.  ft.  ? 

9.  How  many  cubic  feet  in  49  cu.  yd.  7  cu.  ft.  ? 

10.  A  hand  is  4  in.    If  a  horse  is  15  hands  high,  what  is  its 
height  in  inches  ?    What  is  its  height  in  feet  ? 

11.  Taking   24|   cu.  ft  as   a  perch,  how  many  perches  in 
99  cu.  ft  of  stone  ? 

12.  Taking,  as  is  often  done,  25  cu.  ft  as  a  perch,  how  many 
cubic  feet  in  17^  perches  of  stone  ? 

13.  A  gallon  contains  231  cu.  in.   How  many  gallons  of  water 
will  it  take  to  fill  an  aquarium  containing  1^  cu.  ft.  ? 

14.  Allowing  31J  gal.  to  the  barrel,  how  many  gallons  of 
water  will  it  take  to  fill  a  tank  that  holds  16|  bbl.  ? 

15.  Allowing  21 50 J  cu.  in.  to  the  bushel,  how  many  cubic 
inches  in  a  bin  that  holds  16  bu.  ? 

16.  Allowing  67^  cu.  in.  to  the  dry  quart,  how  many  cubic 
inches  in  a  peck  ?   How  many  cubic  inches  in  a  pint  ? 

17.  Allowing  2150  J  cu.  in.  to  the  bushel,  how  many  cubic  feet 
in  a  bin  that  holds  3456  bu.  ? 

18.  Allowing  67J  cu.  in.  to  the  dry  quart,  how  many  quarts 
of  oats  wiU  it  take  to  fill  a  box  that  contains  604^  cu.  in.  ? 


LITTLE  EXAMINATIONS 


II. 


III. 


IV. 


V. 


1.  72ift  =  (?)m. 

5. 

8J  ft  -  9  in. 

8.  75in.  =  (?)ft. 

6. 

2^x3^  ft 

3.  2ilb.  =  (?)oz. 

7. 

3  X  7  ft  9  in- 

4.  36  qt  =  (?)  pk. 

8. 

72JftH-8. 

1.  39|  ft.  =  (?)  in. 

5. 

21  yd.  -  8  in. 

2.  96in.  =  (?)yd. 

6. 

3J  X  6|  ft 

3.  6Jpk.  =  (?)qt. 

7. 

8x4bu.2qt 

4.  36  sq.  ft.  =  (?)  sq.  yd. 

8. 

43f  ft  +  6. 

1.  16^  ft  =  (?)  yd. 

5. 

3^  lb.  +  9  oz. 

2.  1280  A.  =  (?)  sq.  mi. 

6. 

5|  X  7|  lb. 

3.  3|T.  =  (?)lb. 

7. 

6  X  8  lb.  6  oz. 

4.  7  sq.  ft  =  (?)  sq.  in. 

8. 

7^  yd. -J- 9. 

1.  273ft  =  (?)yd. 

6. 

6^  hr.  +  15  min. 

2.  3  J  sq.  ml  =  (?)  A. 

7. 

6f  bu.  -  3  pk. 

3.  62igal.  =  (?)qt 

8. 

6|  X  8^  bu. 

4.  35bu.  =  (?)pk. 

9. 

9  X  4  yd.  6  in. 

5.  2|  cu.  ft  =  (?)  cu.  in. 

10. 

6  lb.  3  oz.  -»-  7. 

1.  32^  yd.  =  (?)  in. 

6. 

2Jyd.  +  7ft 

2.  256  cu.  ft  =  (?)  cd. 

7. 

16  ft  - 10  in. 

3.  7igal.  =  (?)pt 

8. 

7|  X  8^  mi. 

4.  2|  hr.  =  (?)  min. 

9. 

7  X  6  gal.  3  qt 

5.  96gL  =  (?)gaL 

10. 

7  rd.  3  f t  -*-  5. 
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I.  DRILL  SECTION 


Add  the  following : 

ORAL  BZSRCISS 

1.               2. 

3. 

4. 

6. 

6. 

7. 

42             48 

79 

58 

38 

44 

78 

63             13 

32 

62 

26 

29 

37 

In  adding  49  and  65  think  of  49  +  60  +  5  =  109  +  5  =  114.   In  all  such 
it  is  easier  and  more  rapid  to  begin  at  the  left  to  add. 


Make  change  from  #i,  having  made  purcha^e»  as  follows: 

8.  24^         58^         74^         88^         87^         49^  59^ 

9.  85^         62^         85^  76^         92^         63^  82^ 

10.  Multiply  by  25:  24,  48,  56,  16,  64,  82,  84. 

11.  Multiply  by  50:  16^,  20^  34^.,  42^,  66^,  28^,  84^ 

12.  Add  J  to  2 ;  to  1^  ;  to  2^  ;  to  1 J ;  to  1| ;  to  ^. 

13.  Multiply  by  2J:  6,  10,  12,  24,  16,  18,  20. 

14.  Express  the  following  in  the  next  lower  denominations : 
5  yd.      8hr.      5wk.      9  gal.       25  qt      61b.      2  A. 

15.  Express  the  following  in  the  next  higher  denominations: 
48  mo.    64  oz.    32  qt    21  da.     56  wk.    48  pt     33  ft 

16.  Give  the  statement  from  the  table  of  denominate  numbers 
that  is  suggested  by  each  of  the  following  numbers : 

160  820  27  128  8  16  9 

13o 
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WRITTEN  BZERaSB 
Copy^  addy  and  check  the  follomng  in  eight  minutes  or  less: 


1. 

2. 

3. 

4. 

^359.68 

1496.48 

1396.04 

$982.69 

298.76 

127.92 

72.63 

604.05 

400.92 

600.00 

129.67 

81.97 

640.32 

503.52 

871.64 

631.83 

701.24 

872.08 

280.93 

400.00 

Multiply  the  first  number  hy  each  of  the  two  numbers  below  it : 
5.  6.  7.  8.  9. 

28,764         84,216         12,987        18,625         16,284 
846  974  817  816  708 

678  287  526  475  854 

10.  In  Exs.  5  and  6,  divide  the  first  number  by  each  of  the 
two  numbers  below  it 

11.  In  Exs.  7-9,  divide  the  first  number  by  each  of  the  two 
numbers  below  it 

Multiply  the  following  : 

12.  27  X  #42.80.         15.  112  x  #1.12^.  18.  165  x  ♦1.88J. 

13.  40  X  ♦78.20.         16.  87  x  82f.  19.  48  x  ♦l.66|. 

14.  6^  X  ♦47.50.         17.  72  x  ♦2.16J.  20.  56  x  ♦1.87J. 

Perform  the  following  operations: 

21.  6 J  X  6|  x  lOf.  23.  ^  + 16|  +  48f. 

22.  15|  X  38^  X 16  J.  24.  92^  -  87f  -  2^. 
25.  Reduce  the  following  to  sixteenths : 

f        I       I      H      fi      i      it       H 
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WRITTEN  BZERCISS 

1.  The  title-page  of  an  old  book  has  the  date  MDCXCIV. 
In  what  year  was  the  book  prmted  ? 

2.  Make  out  a  cash  account  as  follows  and  balance  it :  Jan.  1, 
cash  on  hand,  $3.40.  Receipts:  Jan.  15,  shoveling  snow,  50^; 
Jan.  20,  delivering  papers  for  the  week,  85^.  Expenses :  Jan.  3, 
repairing  skates,  10^;  Jan.  8  to  29,  street-car  tickets,  45^ 
Balanced  on  Feb.  1. 

3.  Write  the  tables  of  length  and  of  square  measure. 

4.  In  a  certain  city  there  are  eight  blocks  to  a  mile.  If  a  boy 
lives  ten  blocks  from  the  schoolhouse,  how  many  rods  does  he 
go  in  walking  from  his  home  to  the  school  ? 

5.  Without  any  written  computation,  write  the  answer  to  this 
question :  What  will  64  gramophones  cost  at  $25  each  ? 

6.  Mt  Whitney  lacks  1389  ft,  of  being  8  mL  high.  What  is 
its  height  in  feet  ?  in  yards  ? 

7.  If  each  book  is  1^  in.  thick,  how  many  books  in  a  pile 
30  in.  high  ?    in  a  pile  25  in.  high  ? 

8.  Find  the  cost  of  112  yd.  of  silk  at  ♦1.12^  a  yard. 

9.  If  a  train  travels  a  mile  in  1 J  min.,  how  far  will  it  travel 
in  6  J  min.  ?  in  25  min.  ?  in  1  hr.  2J  min.  ? 

10.  Measure  the  cover  of  your  geography  and  draw  a  plan  of 
it  on  the  scale  of  ^. 

11.  Which  is. cheaper,  to  buy  a  gross  of  articles  for  #250  or 
to  buy  12  doz.  at  |22  a  dozen  ?   How  much  cheaper  ? 

12.  How  many  feet  of  fence  will  be  needed  to  inclose  a  field 
64  rd.  8  ft  long,  and  42  rd.  wide  ? 

13.  When  a  man  is  rowing  at  the  rate  of  1|  mL  in  28  min., 
what  is  his  rate  per  minute  ? 
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IL  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXERCISE 

State  the  units  used  in  measuring  the  following  : 

1.  The  length  of  dress  goods ;  the  width. 

2.  The  quantity  of  a  liquid. 

3.  The  quantity  of  a  dry  substance,  like  grain. 

4.  Sugar,  in  buying  it ;  in  cooking. 

5.  Rice,  in  buying  it ;  in  cooking. 

6.  Tea,  in  buying  it ;  in  making  it  for  the  table. 

7.  Cocoa,  in  buying  it ;  in  making  it  for  the  table. 

8.  Salt,  in  buying  it ;  in  cooking. 

9.  Kerosene,  in  large  quantities ;  in  small  quantities. 

10.  Water,  in  large  quantities ;  in  cooking. 

11.  The  length  of  carpeting ;  the  width. 

12.  The  dimensions  of  a  book  cover ;  of  a  floor ;  of  a  field. 

13.  The  area  of  a  sheet  of  paper ;  of  a  floor ;  of  a  field. 

14.  The  capacity  of  an  aquarium. 

15.  Milk,  when  sold  to  a  creamery;  when  sold  to  a  dealer; 
when  sold  to  a  family. 

16.  Coffee,  when  sold  in  large  quantities ;  when  sold  to  fami- 
lies ;  when  used  for  cooking. 

17.  Potatoes,  when  sold  in  large  quantities;    when  sold  in 
small  quantities  at  a  city  grocery ;   when  used  in  cooking. 

18.  Butter,  when  sold  in  large  quantities ;  when  sold  in  small 
quantities  ;  when  used  in  cooking. 

19.  Flour,  when  sold  in  large  quantities ;  when  sold  in  small 
quantities ;  when  used  in  cooking. 
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m.  INDUSTRIAL  PROBLEMS 


THE  BOYS'  CORN  CLUB 

1-  A  boy  rented  from  his  father,  at  $5  an  acre,  a  field  40  rd.  long 
and  11  rd.  wide.    How  much  did  he  charge  to  expenses  as  rent  ? 

2.  He  estimated  his  labor  at  10^  an  hour  and  the  work  of 
each  horse  at  25^  an  hour.  In  one  month  he  put  in  42  hr.,  dur- 
ing 4  hr.  of  which  he  had  a  horse.    Find  the  amount 

3.  He  needed  for  seed  16  ears  of  com  to  the  acre.  How  many 
ears  did  he  need  in  all?  He  paid  for  the  seed  at  the  rate  of 
2J^^  an  ear.    How  much  did  he  pay  ? 

4.  He  planted  the  hills  3  ft  4  in.  apart  in  rows  3  ft  6  in.  apart 
How  many  hills  could  he  put  in,  making  an  allowance  of  1  ft  6  in. 
at  each  end  of  the  field  and  2  ft  6  in.  at  each  side  ? 

5.  It  cost  him  $12.48  per  acre  to  raise  the  com,  including 
rental,  seed,  labor,  and  fertilizer.  How  much  did  it  cost  him  in 
all  ?  If  the  com  was  worth  40^  a  bushel,  and  he  raised  274|  bu. 
in  all,  what  was  his  total  profit? 
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PAVING  THE  CITY  STREETS 

1.  In  preparing  a  street  for  paving,  John  saw  that  the  work- 
men took  out  dirt  to  the  average  depth  of  14  in.  The  street  is 
40  ft,  wide  and  J  mi.  long.  How  many  cubic  yards  of  dirt  are  to 
be  removed,  and  how  much  will  it  cost  at  50^  per  cubic  yard? 

2.  John  finds  that  they  put  in  a  foundation  of  8  in.  of  concrete 
costing  ll.OS  per  square  yard.   How  much  does  this  cost  ? 

3.  John  finds  that  the  concrete  is  to  be  covered  with  brick 
at  |2.35  per  square  yard,  or  asphalt  at  $3.10  per  square  yard. 
What  is  the  difference  in  cost  for  the  street  ? 

4.  The  curbing  for  the  street  costs  78^  per  running  foot,  and 
there  is  a  curbing  all  along  both  sides,  except  where  there  are 
cross  streets.  John  finds  that  480  ft.  is  to  be  deducted  on  each 
side  for  intersecting  streets.    How  much  will  the  curbing  cost  ? 

5.  John's  father's  lot  has  a  frontage  of  66  ft  on  the  street.  If 
the  city  requires  him  to  pay  half  the  cost  of  the  paving  to  the 
middle  of  the  street,  and  half  the  cost  of  the  curbing  in  front  of 
his  lot,  how  much  must  he  pay  if  brick  is  used  for  the  paving  ? 


CHAPTER  IV 
DECDCAL  FRACnOKS 

124.  Meaning  of  Decimals.  You  have  learned  that  |3.25 
means  3  dollars  +  25  cents,  or  |3  +  $^^7* 

Just  as  13.25     means  |3  +  $^%^^, 

so  3.25  ft.  means  3  ft  +  -^j^jj  ft,  or  3 J  ft ; 

4.75  in.  means  4  in.  +  -^^j^  in.,  or  4|  in.; 
2.5         means  2  +  -j*^,  or  2^ ; 
.5,  or  0.5,        means  ^^^,  or  -f^j^j  or  0.50,  or  J ; 
.06,  or  0.06,      means  -j|^  or  -^^^ ; 
and        .125,  or  0.125,    means  -jV^^^,  or  |. 

125.  Decimal  Fraction.  A  fraction  whose  denominator  is  not 
written  but  is  some  power  of  10  is  called  a  decimal  fraction. 

Thus  0.5  (5  tenths)  is  a  decimal  fraction.  If  written  in  the 
form  ^j^  it  becomes  a  common  fraction. 

The  expression  0.5  means  the  same  as  .5.  The  0  may  be 
written  or  not,  as  we  please.  Those  who  have  much  computing 
to  do  usually  find  it  better  to  write  the  0  before  .5,  except  where 
the  numbers  are  written  in  columns,  so  there  shall  be  no  misun- 
derstanding. It  is  perfectly  proper  to  omit  it,  however,  as  is 
always  done  when  we  have  columns  that  are  ruled  for  dollars 
and  cents,  and  as  \b  often  the  case  in  printed  numbers.  You 
should  accustom  yourself  to  both  forms. 

Decimal  fractions  are  usually  called  decimals.  The  period 
placed  at  the  left  of  tenths  is  called  the  decimal  paint 
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126.  Reading  Decimals.  The  names  of  the  decimal  places  most 
frequently  used  are  given  in  the  following  scheme : 

I 


n3 


9     1 


i       ^  I    i 
s   I    ,    2    I   I   I    i    ^ 

8395.2765 

This  number  is  read  "  eight  thousand,  three  hundred  ninety- 
five  and  two  thousand  seven  hundred  sixty-five  ten-thousandths," 
The  orders  beyond  ten-thousandths  are  hundred-thousandths, 
millionths,  ten-millionths,  and  so  on.  Practically,  we  do  not 
have  much  need  for  decimals  beyond  thousandths. 

Pupils  should  be  given  much  exercise  in  reading  such  numbers  from  the 
blackboard,  avoiding  the  use  of  **  and  "  except  between  the  units  and  tenths, 
and  the  vulgarism  of  "  aught "  for  '*  naught." 

127.  Writing  Decimals.  Although  we  write  a  decimal  fraction 
without  its  denominator,  the  denominator  is  shown  by  the  decimal 
point  and  is  indicated  in  reading. 

Thus  0.9  has  no  printed  denominator,  but  when  we  say  "  nine 
tenths  "  we  indicate  the  fact  that  the  denominator  is  ten,  as  well 
as  state  that  the  numerator  is  nine. 

Therefore,  write  only  the  numerator  of  the  decimal  fraction^  in- 
serting such  zeros  as  may  he  necessary  to  indicate  the  denominator^ 
and  place  the  decimal  point  before  the  tenths. 

Thus,  to  write  in  figures  two  hundred  one  hundred-thousandths, 
we  write  201  and  prefix  two  zeros,  preceded  by  a  decimal  point, 
so  that  the  last  figure  is  in  hundred-thousandths'  place.  We 
then  have  0.00201. 
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ORAL  EXESCI8S 
Ite€ul  thefollomng  mimbers  : 

1.  1.25.  4.  6.33.  7.  0.375.  10.  100.025. 

2.  3.78.  6.  0.125.  8.  67.005.  11.  91.075. 

3.  2.95.  6.  48.675.  9.  32.375.  12.  300.075. 

13.  What  ia  the  name  of  the  place  to  the  right  of  tenths  ?  to 
the  right  of  that?  What  is  the  name  of  the  fourth  decimal  place ? 
the  fifth?  the  sixth? 

Since  we  rarely  read  the  names  of  numbers  beyond  three  decimal  places, 
even  when  we  write  them,  the  chief  drill  should  be  on  reading  decimal  fractions 
like  those  in  Exs.  1-12. 

Head  thefollomng  numbers: 

14.  16.004.      16.  82.3745.      18.  91.82734.      20.  68.998232, 

15.  75.187.      17.  12.3147.      19.  16.42398.      21.  14.763458. 

WRITTEN  EXSRCISB 
Write  the  follounng  numbers  in  figures : 

1.  Three  tenths ;  five  tenths ;  nine  tenths. 

2.  Four  and  four  tenths ;  seven  and  eight  tenths. 

8.  Seventy-five  hundredths ;  thirty -three  hundredths, 

4.  One  hundred  forty-four  thousandths;  six  hundred  seventy- 
five  thousandths ;  four  ten-thousandths. 

5.  Five  and  seven  thousand tlis ;  eight  and  forty-two  thou- 
sandths ;  twenty-five  thousandths ;  one  millionth. 

6.  Twelve   hundredths;    fifty-five   hundredths;    nine   hun- 
dredths; one  hundredth;  twenty  hundredths. 

7.  One  hundred  twenty-five  thousandths ;  forty-seven  thou- 
sandths ;  ten  thousandths ;  five  thousandths. 
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128.  Annexing  Zeros  to  Decimals.  Because  we  know  that  the 
fraction  -^  =  ^Yir»  ^^  ^-^  =  ^•^®'  ^®  ®®®  ^^^^ 

Annexing  a  zero  to  a  decimal  fraction  does  not  change  its  value. 

Decimals  that  have  the  same  number  of  decimal  places  are 
called  similar  decimals. 

Therefore,  to  change  dissimilar  decimals  to  similar  decimals,  give 
them  the  same  number  of  decimal  places  by  annexing  or  cutting 
off  zeros. 

For  example,  change  0.25,  2.125,  and  3.5  to  similar  decimals. 
We  see  that 

0.25  =  0.250  2.125  =  2.125,  3.5  =  3.500, 

and  0.250,  2.125,  and  3.500  are  similar  decimals. 

WRITTEN  SXSRCI8B 
Change  to  similar  decimals : 

1.  0.2,  0.17.  8.  0.6,  0.123.  15.  0.12,  0.108. 

2.  0.8,  0.08.  9.'  0.5,  0.700.  16.  0.72,  0.008. 
8.  0.7,  0.002.  10.  0.4,  0.050.  17.  0.69,  0.070. 
4.  0.9,  0.130.  11.  0.1,  0.357.  18.  0.30,  0.700. 
6.  0.6,  0.600.               12.  0.5,  0.50.  19.  0.7,  0.70. 

6.  0.60,  0.600.  13.  0.5,  0.500.  20.  0.7,  0.700. 

7.  0.6,  0.60.  14.  0.50,  0.500.  21.  0.70,  0.700. 

22.  Express  as  hundredths :  0.6;  0.7;  0.9;  0.750. 

23.  Express  as  tenths:  0.70;  0.90;  0.500;  0.900;  0.800. 

24.  Express  as  thousandths:  0.1 ;  0.3;  0.10;  0.30;  0.7;  0.70. 

25.  Compare  0.2  and  0.20 ;  0.2  and  0.200 ;  0.20  and  0.200. 

26.  Compare  2.5  and  2.50 ;  2\  and  2.50 ;  2\  and  2.500. 
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129.  Changing  Decimals  to  Common  Fractions.  Because  the 
fraction  0.25  =  -^^,  which  equals  \j  therefore 

To  change  a  decimal  to  a  common  fraction^  write  the  numerator 
and  the  denominator  of  the  decimal  and  then  reduce  the  common 
fraction  to  lowest  terms. 

In  a  case  like  that  of  0.33|  we  proceed  iu  the  same  way,  thus : 

0.884  =5M  =  iE=.i. 
*     100     100     8 

ORAL  EXERCISE 
Bsad  these  decimals  as  common  fractions  in  lowest  terms: 

1.  0.1.  4.  0.9.  7.  0.2.  10.  0.25.  13.  0.40. 

2.  0.8.  5.  0.11.  8.  0.4.  11.  0.5.  14.  0.80. 
8.  0.7.          6.  0.17.          9.  0.6.          12.  0.50.  15.  0.75. 

WRITTEN  SZSRGISE 
Change  to  common  fractions  in  lowest  terms  or  to  mixed  numbers : 

1.  0.8.  6.  0.85.  9.  0.125.  13.  1.25. 

2.  0.60.  6.  0.65.  10.  0.875.  14.  2.75. 

3.  0.20.  7.  0.45.  11.  0.625.  15.  5.125. 

4.  0.40.  8.  0.55.  12.  0.875.  16.  10.37^ 

17.  Express  as  hundredths:  0.8,  0.5,  0.1,  0.8,  4,  63. 

18.  Express  as  thousandths:  0.5,  0.25,  0.37,  0.09,  31. 

19.  Express  as  hundredths:  0.470,  0.680,  0.100,  0.040,  7.8. 

20.  Express  0.125  as  eighths.   Find  0.125  of  $1600. 

21.  Express  0.38J  as  thirds.   Find  0.83J  of  621. 

22.  Express  0.37J  as  eighths.    Find  0.37^  of  1768. 
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130.  Changing  Common  Fractions  to  Decimals.  Since  a  common 
fraction  indicates  division  (pages  47,  55),  we  may  divide  the 
numerator  by  the  denominator  and  thus  change  the  fraction  to 
the  decimal  form.   For  example,  consider  the  fraction  |. 

We  have  found  that  we  may  annex  zeros  after  the  decimal  point  without 
changing  the  value ;  that  is,  3  =  3.000.  We  may  now  divide  exactly  as  in 
United  States  money,  and  the  result  is  0.375. 

That  this  is  allowable  may  be  seen  from  the  following : 
3.0  means  30  tenths,  and  30  tenths  -*-  8  =  3  tenths  with 
remainder  6  tenths.  Again  6  tenths  =  60  hundredths 
(i^ff  =  tWj)*  a^<i  60  hundredths  +  8  =  7  hundredths  with 
remainder  4  hundredths.  But  4  hundredths  =  40  thou- 
sandths, and  40  thousandths  -^  8  =  5  thousandths.   Therefore  |  =  0.375. 

Therefore,  to  reduce  a  common  fraction  to  a  decimal^  place  a 
decimal  point  after  the  numerator  and  divide  hy  the  denominator, 
as  in  United  States  money. 

A  common  fraction  cannot  always  be  reduced  to  an  exact  deci- 
mal ;  thus  f  =  0.6|  =  0.66f  =  0.666f  It  is  customary  to  write 
a  dommon  fraction  or  the  plus  sign  to  indicate  that  the  work  is 
not  complete ;  thus  |  =  0.666|,  0.666  . . .,  or  0.666  -h.  This  is 
often  written  simply  0.666,  using  as  many  places  as  necessary. 

WKITTEN  EXERCISE 

Change  to  decimals^  carrying  the  reduction  only  to  thousandths 
in  the  case  of  inexact  decimals: 


1. 1. 

7.  |. 

13.  J>g. 

19.^. 

25.  2^. 

2.  i. 

8.   1. 

14.  ^5. 

20.  f. 

26.  4/5. 

3.  \. 

9.  f. 

15-  -h- 

21.  J. 

27.  0.1 1 

4.  |. 

10.  f . 

16.  If. 

22.   |. 

28.  8.2|. 

6.  f 

11.  f 

".  jV- 

23.  j^. 

29.  4.3|. 

6.  |. 

"•  iV- 

18.  ir 

24-  ^. 

80.  8.1|. 
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131.  Adding  and  Sttbtracting  Decimals.  We  have  learned  how 
to  add  and  subtract  such  numbers  as  $1.25  and  $2.10.  We  pro- 
ceed in  the  same  way  with  decimal  fractions. 

To  add  or  subtract  decimal  fractionSy  write  like  orders  under  one 
another  and  add  or  subtract  as  with  whole  numbers, 

1.  Add  3.06,  9.475,  and  0.1. 

If  the  decimal  points  are  in  a  column,  units  will  come 
under  units,  tenths  under  tenths,  and  so  on.  Adding  as 
with  numbers  representing  dollars  and  cents  or  with 
whole  numbers  the  sum  is  12.635. 

2.  Subtract  0.26  from  4.1. 

Arranging  the  numbers  with  the  decimal  points  in  a 
column  and  writing  4.1  as  4.10,  the  subtraction  is  |)erformed 
in  the  same  way  as  with  United  States  money.  The  remainder 
is  easily  found  to  be  3.84. 

WRITTEN  EXERCISE 


3.06 

9.475 

0.1 

12.635 

Add  tlie  follmcing : 

1. 

♦2.47 
3.62 
4.81 

2. 

♦15.25 

7.42 

19.00 

3. 

28.92 
6.87 
9.09 

4. 

68.23 

.09 

7.40 

5. 

32.301 

41.025 

7.875 

Add, 

and  also  guhtract,  the  following : 

6. 

80.25 
40.07 

7. 
67.25 
31.50 

8. 

49.63 

22.78 

9. 

35.70 
12.95 

10. 

67.02 
9.80 

11. 

42.57 
6.64 

12. 

48.05 
6.97 

13. 

540.00 
.67 

14. 

128.42 
37.06 

15. 

142.(10 
64.92 
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ORAL  EXS&aSB 

1.  A  small  geography  cost  |0.60  and  a  music  book  |0.35. 
How  much  did  the  two  cost  together  ? 

2.  An  arithmetic  cost  |0.65  and  a  paint  box  |0.35.    How 
much  did  the  two  cost  together  ? 

3.  A  history  cost  $0.60.    I  gave  the  dealer  a  50-cent  piece 
and  a  quarter  of  a  dollar.    How  much  change  did  I  receive? 

4.  I  bought  a  large  geography  for  |1.25  and  gave  the  dealer 
a  dollar  and  a  half.   How  much  change  did  I  receive  ? 

6.  How  much  more  did  the  large  geography  cost  than  the 
small  geography  ?   How  much  more  than  the  arithmetic  ? 

WRITTEN  SXSRCISS 

1.  The  three  sides  of  a  triangle  are  2.25  in.,  3.8  in.,  and  2.95  in. 
What  is  the  perimeter  ? 

2.  Three  pieces   of  land  have  areas  as  follows:   14.85  A., 
26.35  A.,  and  49.8  A.   What  is  the  total  area  ? 

3.  A  man  has  a  field  of  38.75  A.   He  takes  1.2  A.  for  a  garden 
and  9.8  A.  for  a  pasture.   How  much  is  left  ? 


Add  thefoUomng: 

4. 

5. 

6. 

7. 

8. 

72.86 

22.37 

3.725 

412.5 

7.288 

82.96 

43.96 

4.683 

328.7 

.796 

41.83 

77.63 

5.928 

587.5 

.584 

82.09 

56.04 

7.635 

671.3 

.968 

73.57 

29.37 

4.009 

428.9 

4.020 

61.28 

92.08 

5.700 

571.1 

5.000 

•    4.72 

70.63 

6.302 

266.6 

.778 

16.8 

7.92 

5.777 

733.4 

.610 
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dd,  and  alto  suitraet : 

9. 

10. 

11. 

12. 

13. 

487.3 

52.37 

4.003 

2.803 

1.093 

209.6 

86.99 

2.876 

.196 

.027 

14. 

15. 

16. 

17. 

18. 

22.05 

39.26 

43.01 

25.27J 

34.33J 

13.75 

13.54 

34.17 

16.42| 

21.66f 

19. 

20. 

21. 

22. 

23. 

248.7 

32.4 

5.071 

4.638 

2.708 

178.8 

18.05 

2.683 

.989 

1.819 

24. 

25. 

26. 

27. 

28. 

801.3 

51.08 

9.011 

5.117 

5.620 

628.4 

28.72 

6.232 

2.808 

.875 

29. 

30. 

81. 

32. 

33. 

912.13 

22.38 

8.112 

6.213 

8.112 

426.48 

19.79 

4.348 

.487 

6.023 

84.  What  number  must  be  added  to  7.96  to  make  19.8  ? 

35.  What  number  must  be  taken  from  17.5  to  leave  6.75? 

36.  What  is  the  result  of  adding  4.93  to  17.89  ? 

37.  What  is  the  result  of  subtracting  5.98  from  11.13? 

38.  What  is  the  result  of  adding  2.69  to  3.968  ? 

39.  The  distance  from  Chicago  to  Janesville  is  91.1  mi.,  and 
from  Chicago  to  Fond  du  Lac  176.7  mi.  How  far  is  it,  by  this 
route,  from  Janesville  to  Fond  du  Lac  ? 

40.  From  a  barrel  of  oil  containing  31.5  gal.  there  is  drawn 
off  17.75  gaL   How  much  oil  is  left  ? 
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132.  Multiplying  Honey.  We  have  already  studied,  in  the 
fourth  grade,  the  multiplication  of  money  by  a  whole  number. 
For  example,  if  we  have  to  multiply  $12.36  by 
41  we  multiply  as  if  we  had  41  x  1236,  and  then 
we  place  the  decimal  point  in  the  product  be- 
tween the  dollars  and  the  dimes. 

As  an  introduction  to  the  multiplication  of  decimal  frac- 
tions it  is  well  to  review  the  multiplication  of  money  by  a 
whole  number.  This  is,  of  course,  essentially  the  multiplica- 
tion of  a  decimal  fraction  by  an  integer. 


WRITTEN  BXERCISE 

1.  If  one  pair  of  club  skates  costs  $1.85,  how  much  will 
3  pairs  cost  ?   How  much  will  4  pairs  cost  ? 

2.  If  one  tennis  racket  costs  $2.50,  how  much  will  5  rackets 
cost  ?   How  much  will  3  rackets  cost  ? 

•  3.  If  one  dog  collar  costs  ♦1.35,  how  much  will  2  dog  collars 
cost  ?   How  much  will  3  dog  collars  cost  ? 

4.  If  1  doz.  tennis  balls  cost  |4.85,  how  much  will  3  doz. 
tennis  balls  cost? 

5.  If  one  basket  ball  costs  $4.75,  how  much  will  2  basket 
balls  cost? 

6.  If  one  football  costs  $2.25,  how  much  will  3  footballs  cost? 

7.  If  one  baseman's  mitt  costs  $1.75,  how  much  will  5  such 
mitts  cost  ? 

8.  If  one  baseball  mask  costs  $2.45,  how  much  will  3  such 
masks  cost  ? 

9.  At  $16.85  each,  how  much  will  17 girls'  bicycles  cost? 
10.  At  $2.85  each,  how  much  will  33  croquet  sets  cost? 
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Multiply  the  follovnng: 

11.  2  X  ♦4.26.  26.  12  x  *3.26.  41.  62  x  ♦12.48. 

12.  3  X  #5.08.  27.  56  x  ♦8.22.  42.  28  x  ^20.09. 

13.  7  X  ^6.30.  28.  94  x  ♦3.28.  43.  94  x  ♦ee.Si 

14.  9  X  ♦4.77.  29.  81  x  ♦4.40.  44.  73  x  ♦81.62. 

15.  6  X  ♦S.Si  30.  23  X  ♦4.46.  45.  55  x  ♦70.00. 

16.  8  X  ^6.41.  31.  67  X  ♦3.41.  46.  39  x  ♦32.0L 

17.  5  X  ♦4.43.  32.  85  x  ♦8.23.  47.  61  x  ♦83.40. 

18.  9  X  ♦9.96.  83.  92  x  ♦3.32.  48.  25  x  ♦31.12. 

19.  5  X  ♦3.40.  34.  84  x  ♦5.81.  49.  84  x  ♦42.38. 

20.  2  X  ♦6.66.  35.  78  x  ^8.22.  60.  30  x  ♦80.09. 

21.  8  X  ♦7.43.  36.  66  x  ^4.92.  51.  4J  x  ♦36.62. 

22.  4  X  ♦8.84.  37.  73  x  ♦7.20.  52.  2\  x  ♦41.14. 

23.  7  X  ♦5.07.  38.  45  x  ♦6.96.  53.  6^  x  ♦51.10. 

24.  3  X  ♦2.99.  39.  89  x  ♦9.90.  54.  2|  x  ♦88.60. 

25.  6  X  ♦9.89.  40.  57  x  ♦8.09.  55.  4|  x  ♦70.08. 

56.  Rob  buys  3  fountain  pens  for  presents.    He  pays  ♦1.35 
for  each.   How  much  does  he  pay  for  all  the  pens  ? 

57.  A  jeweler  sells  4  wrist  watches  at  ♦G.75  each.  How  much 
does  he  receive  for  all  the  watches  ? 

58.  A  book  dealer  sells  6  sets  of  Scott's  novels  at  ^2.43  a  set 
How  much  does  he  receive  for  all  the  sets  ? 

59.  A  dealer  buys  9  rifles  at  ♦14.65  each.    How  much  does 
he  pay  for  tlie  lot  ? 

60.  Fred  buys  2  minnow  nets  at  ♦1.55  each.  How  much  does 
he  pay  for  both  nets  ? 

61.  A  dealer  buys  3  pianos  at  ♦285.50  each.   How  much  does 
he  pay  for  all  the  pianos  ? 
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133.  Multiplication  of  a  Decimal  by  a  Whole  Number.  There 
is  a  measure  called  the  meter,  39.87  in.  long.  How  many  inches 
are  there  in  24  meters  ? 

Here  we  have  to  multiply  39.37  by  24. 

Since  7  hundredths  multiplied  by  4  is  28  hundredths, 
we  know  that  this  8  will  go  in  the  hundredths*  place. 

Proceeding  with  the  multiplication  in  the  ordinary 
way,  we  finally  place  the  decimal  point  in  the  product 
between  the  4  and  the  8  so  as  to  have  the  right-hand 
figure  in  the  hundredths'  place 

In  mvltiplying  a  decimal  fraction  by  an  integer^ 
there  are  as  many  decimal  places  in  the  product  as  iliere  are  in 
the  mvltiplicand. 

This  is  evident  from  the  above  explanation.  If  we  multiply  tenths  by 
a  whole  number  the  product  is  tenths;  if  we  multiply  hundredths  the 
product  is  hundredths,  and  so  on. 

Multiplication  by  a  common  fraction  or  a  mixed  number  is  too  rarely  met 
to  demand  special  treatment.   It  is  easily  understood  from  the  above  case. 

WRITTEN  EXSRCISS 

Multiply  the  follomng  : 

1.  27.25  by  25.  6.  65.232  by  82.  9.  813.45  by  72. 

2.  61.82  by  37.  6.  34.375  by  81.  10.  46.925  by  98. 

3.  42.12  by  45.  7.  68.325  by  50.  11.  20.005  by  75. 

4.  62.09  by  35.  8.  42.175  by  62.  12.  29.407  by  87. 

13.  If  a  twelve-story  city  building  averages  10.62  ft.  to  a 
story,  how  high  is  the  building? 

14.  If  one  side  of  a  square  is  21.33  in.,  how  long  is  the  per- 
imeter of  the  square  ? 

15.  The  measure  called  the  meter,  studied  later,  is  89.87  in. 
long.   How  many  inches  in  62  meters  ? 
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134.  Multiplying  by  Teoths.   If  we  multiply  7  by  J^  we  have 
I  as  the  product,  and  this  we  reduce  to  3^.   In  the  same  way, 

or,  in  decimal  form,  0.1  x  7=  0.7. 

In  the  same  way,      ^  of  250  =  3  x  3i^%^  =  3  x  25  =  75, 
or  0.3x250  =  75.0  =  75. 

To  mvUiply  a  whole  number  hy  tenthsj  multiply  as  by  a  whole 
numberj  and  place  a  decimal  point  before  the  right-hand  figure. 


ORAL  EXERCISE 

Multiply  the  following  by  0.1,  or  ,1: 

1.  25.  8.  426.  6.  270. 

2.  37.  4.  384.  6.  360. 

Multiply  the  following  by  0,2^  or  .2: 

11.  11.  13.  20.  15.  25. 

12.  12.  14.  70.  16.  50. 

Multiply  the  following  by  0.3  and  0.5: 

21.  10.  23.  30.  25.  11. 

22.  20.  24.  40.  26.  12. 


WRITTEN  EXERCISE 

1.  How  much  is  0.7  of  5280  ft  ?   0.8  of  1760  yd.? 

2.  How  many  feet  in  0.6  mi  ?   in  0.9  mi.  ? 

3.  How  many  yards  in  0.7  ml  ?   in  0.4  ml  ?   in  0.5  mi.  ? 

4.  The  distance  from  Madison  to  Lancaster  is  85.7  mi.   This 
is  85  mL  and  how  many  feet  ? 


7. 

400. 

9. 

2175. 

8. 

408. 

10. 

3286. 

17. 

33. 

19. 

111. 

18. 

24. 

20. 

120. 

27. 

100. 

29. 

111. 

28. 

200. 

30. 

101. 
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ORAL  EXKRaSE 

Multiply  the  follotoing : 

1.  2  in. 
3 

*2 
_3 

_3 

3 

3 

0.2  0.02 
3               3 

2.  4  ft. 
2 

»4 
J 

_2 

i 

2 

2 

0.4  0.04 
2                2 

State  rapidly  the  folloteing  products : 

8.    ,VX 
4.  0.1  X 

0.3 

iVXt\ 
0.2  X  0.3 

0.2  X  0.5 

0.5  X  0.9 

6.2 

3.5 

310 

18  6 

21.70 

21.7 

135.  Multiplying  by  a  Decimal  Fraction.  This 
is  best  understood  from  the  following  examples : 

1.  Multiply  6.2  by  3.5. 

If  we  were  to  multiply  62  by  35  the  result  would  be 
2170.  Since  tenths  multiplied  by  tenths  is  equal  to  hun- 
dredths, the  result  is  21.70 ;  that  is,  ^y Vi?  or  21  {^%  or  21.7. 

So  we  see  that  we  multiply  as  with  whole  numbers, 
and,  beginning  at  the  right,  point  off  as  many  decimal 
places  in  the  product  as  there  are  decimal  places  in  both 
factors  together. 

2.  Multiply  0.42  by  0.35. 

If  we  were  to  multiply  42  by  85  the  result  would  be 
1470.  Since  hundredths  multiplied  by  hundredths  is  equal 
to  ten-thousandths,  the  result  is  0.1470 ;  that  is,  0.42  x  0.35 
=  iV^  X  AV  =  TW(?(r  =  0.1470  =  0.147. 

136.  Decimal  Places  in  the  Product.   In  multiplying  decimals. 
Multiply  as  with  whole  numbers^  and  then^  beginning  at  the  rights 

paint  off  as  many  decimal  places  in  the  product  as  there  are  deci- 
mal places  in  all  the  factors  together. 
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ORAL  EXBRCISS 

Multiply  the  following : 


1. 

0.7x3 

0.9x4 

0.8x5 

0.3x7 

2. 

0.2x4 

0.4x8 

0.9x9 

0.8x7 

8. 

0.1  X  0.1 

0.1  X  0.2 

0.2  X  0.3 

0.2  X  0.4 

4. 

0.3  X  0.4 

0.3  X  0.5 

0.4  X  0.4 

0.4  X  0.5 

5. 

0.6  X  0.7 

0.6  X  0.8 

0.7  X  0.8 

0.8  X  0.9 

6.  Why  will  there  be  three  decimal  places  in  the  product  of 
0.75  multiplied  by  0.3  ?  of  2.325  multiplied  by  7  ? 

7.  How  do  you  know  the  number  of  decimal  places  in  the 
product  of  0.62  and  2.79?  of  2.756  and  3.123? 

Without  midtiplying^  tell  the  orders  of  the  decimal  parts  of: 

8.  2.8  X  7.9  2.04  x  6.09  1.28  x  2.67 

9.  1.7  X  1.44  1.23  X  3.456  3.421  x  0.718 

WRITTEN  EXERCISE 
Multiply  the  follotvintj  : 

1.  2  X  0.79.                  11.  0.27  X  7.  21.  1.5  x  67. 

2.  0.82  X  8.                   12.  8  X  9.23.  22.  2.7  x  3.4. 

3.  8  X  1.75.                  13.  0.9  X  84.  23.  0.8  x  74. 

4.  3  X  0.96.                  14.  0.3  x  9.9.  24.  0.7  X  4.9. 
6.  0.67  X  9.                   15.  4.7  X  35.  25.  1.4  x  75. 

6.  5  X  2.42.  16.  8.1  X  8.1.  26.  1.9  X  2.6. 

7.  4  X  0.78.  17.  48  x  0.8.  27.  0.6  x  48. 

8.  0.83  X  4.  18.  6.7  x  1.8.  28.  0.9  x  4.7. 

9.  6  X  7.23.  19.  0.7  x  96.  29.  3.8  x  46. 
10.  7  X  0.93.  20.  0.8  X  9.8.  30.  4.7  x  3.6. 
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Multiply  the  following: 

31.  7.3  X  4.8.  36.  8.49  x  80.23.  41.  0.600  x  0.500. 

32.  96  X  9.6.  37.  2.99  x  124.63.  42.  6.50  x  ♦28.43. 

33.  5.4  X  3.5.  38.  89.1  x  49.3.  43.  0.3  x  ♦333.33^. 

34.  43.2  X  98.6.  39.  72.9  x  87.09.  44.  8.001  x  234.56. 

35.  0.823  X  2946.       40.  36.4  x  49.87.  45.  0.25  x  ♦648.36. 

46.  At  ♦17.50  per  front  foot  (that  is,  per  foot  fronting  the 
street),  what  will  a  piece  of  land  with  a  frontage  of  28.3  ft  cost? 

47.  A  certain  tank  when  full  holds  42.8  gaL  How  much  does 
it  contain  when  0.37  full  ? 

48.  A  certain  rectangle  is  0.78  as  wide  as  it  is  long.  It  is  4.9  in. 
long.   What  is  the  perimeter  ? 

49.  A  certain  rectangle  is  3.42  times  as  long  as  it  is  wide.  It 
is  4.8  ft.  wide.   What  is  the  perimeter? 

50.  A  city  lot  is  45.8  ft.  wide  and  76.3  ft.  deep.  What  is  the 
area  of  the  lot  ? 

51.  The  circumference  of  a  circle  is  3.1416  times  the  diameter. 
If  the  diameter  is  42.27  ft.,  what  is  the  circumference  ? 

52.  How  many  square  rods  of  land  are  there  in  a  piece  of 
land  80  rd.  wide  and  114  rd.  long  ?  How  many  acres  ?  How 
much  is  it  worth  at  $87.50  an  acre  ? 

53.  There  are  three  towns,  A,  B,  C,  forming  the  three  comers 
of  a  triangle.  From  A  to  B  is  27.32  mi.,  from  B  to  C  is  1.4 
times  as  far,  and  the  perimeter  of  the  triangle  is  92.8  mL  How 
far  is  it  from  C  to  A  ? 

In  all  applied  problemfl  of  this  kind,  as  well  as  in  all  abstract  work,  teachers 
should  urge  their  pupils  to  estimate  the  results  in  advance,  for  the  reason  given 
on  page  26.  Every  business  man  does  this  so  as  to  avoid  any  absurd  result  due 
to  an  error  in  computation.  In  Ex.  63  a  fair  estimate  would  be  20  mi. 
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OBAL  EZXKCISB 
&aU  the  valuet  of: 

1.  12  X  tV                8  X  i                10  X  ^ 

10  X  0.1 

2.  10  X  0.2           10  X  0.6           10  X  ,ihr 

10  X  0.01 

8.  100  X  j^        100  X  0.01         100  X  0.02 

100  X  0.09 

4.  100  X  ^       100  X  ^          100  X  0.25 

100  X  0.75 

5.100x0.88       100x0.75.      1000  x^^^^ 

1000  X  0.025 

6.  We  have  found  that  to  multiply  a  decimal  fraction  by  10, 
we  need  only  move  the  decimal  point  one  place  in  which  direc- 
tion ?   How  is  it  when  we  multiply  by  100  ?  by  1000  ? 

137.  Multiplying  by  Multiples  of  10.  On  page  22  we  found 
how  to  multiply  by  10,  100,  1000,  and  so  on  for  other  powers 
of  10.  We  also  found  how  to  multiply  by  such  numbers  as  40, 
700,  and  so  on.  To  multiply  decimal  fractions  by  such  numbers 
is  substantially  the  same  as  to  multiply  dollars  and  cents.  There- 
fore, to  multiply  487.7  by  600  is  the  same  as  to  multiply  by  6, 
moving  the  decimal  point  two  places  to  the  right. 

To  multiply  89.07  by  740  is  the  same  as  to  multiply  by  74, 
moving  the  decimal  point  one  place  to  the  right. 

WRITTEN  EXSRCISB 
Multiply  the  following : 

1.  40  X  6.73.             8.  900  x  37.08.  15.  6700  x  495.4. 

2.  30  x  4.87.             9.  400  x  61.8.  16.  2500  x  374.65. 

3.  60  X  9.81.            10.  1000  X  1.25.  17.  8500  x  408.08. 

4.  90  X  86.4.            11.  2000  x  6.725.  18.  85,000  x  1.25. 

5.  80  X  36.5.            12.  6970  x  43.2.  19.  75  x  12.48. 

6.  70  X  625.3.          13.  9250  x  67.25.  20.  750  x  1.248. 

7.  80  X  65.42.          14.  8220  x  350.4.  21.  7500  x  0.1248. 
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138.  Bills.  If  goods  are  not  paid  for  by  cash,  which  usually 
means  that  they  are  not  paid  for  when  they  are  purchased  but 
at  some  later  date,  the  dealer  sends  a  bill  showing  the  purchases, 
the  prices,  and  the  amount  due.  We  studied  such  bills  in  the 
fourth  grade.  The  following  is  a  model  bill,  receipted  by  the 
dealers  to  show  that  it  has  been  paid: 


Columbus,  Ohio,  CCyU  6,  19/8 
82%  MAIN  ST. 

aj^v. 

3 

5 

3  ta^Vi^  €^otn&cC  ^£^f                         »/3 

/ 

60 

39 

32 

^^ 

2/ 

WRITTEN  EXERCISE 

Make  out  hills  for  the  follotving  itemSy  insertinff  the  names  of  the 
purchaser  and  the  dealer^  and  receipting  the  bills  : 

1.  1  baseball  cap,  40^;  1  catcher's  mitt,  $1.50;  1  baseball 
mask,  $1.40 ;  1  catcher's  body  protector,  $1.20. 

2.  1  league  ball,  85^ ;  3  bats  0  60^ ;  2  fielder's  mitts  @  75^ ; 
8  canvas  bases  ©  $1.10;  1  pitcher's  toe  plate,  13^ 

3.  4  hunting  caps  0  30^;  1  hunting  vest,  69^.;  2  pr.  cordu- 
roy huntmg  pants  @  $1.45 ;  2  hunting  coats  @  $1.50. 
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Make  out  hiJhfor  the  following^  as  on  page  158  : 

4.  3  qt  Lima  beans  @  15^  4  cans  tomatoes  @  14^,  6  cans 
French  peas  @  22^  5  cans  California  asparagus  @  42^,  2  cans 
imported  asparagus  @  85^,  4  cans  sardines  @  18^. 

5.  5  boxes  Smyrna  figs  @  60^,  4  boxes  stuffed  dates  @  40^, 
6  lb.  California  prunes  @  20^  3  lb.  Malaga  raisins  @  22^  4  tins 
crystallized  ginger  @  40^,  6  jars  marmalade  @  28^. 

6.  6  heads  lettuce  @  6^  9^  lb.  butter  @  82^,  7|  gal.  oil 
@  18^  12  lb.  raisins  @  12 J  ^  6  lb,  coffee  @  32^,  A\  doz.  eggs 
@  36^  I  doz.  oranges  @  60^  6  lb.  powdered  sugar  @  7|  ^. 

7.  14  yd.  flannel  ©45^  32  yd.  sheeting  @  80^,  4  J  yd.  vel- 
vet @  $1.60,  2\  yd.  ribbon  @  40^,  2  pr.  gloves  @  $1.75. 

8.  5  gaL  molasses  @  45^.,  10  lb.  coffee  @  180,  15  lb.  sugar 
@  7^  6  boxes  crackers  @  8^,  6^  doz.  eggs  @  340,  9  lb.  butter 
@  330,  61  lb.  cheese  ©120. 

9.  36  yd.  carpet  ©  $1.12^,  15  yd.  border  ©  $1.25,  15J  yd. 

cotton  ©  380,  22  yd.  cloth  ©  37^0,  7^  yd.  silk  ©  ♦1.40. 

In  making  out  a  bill  take  the  next  higher  cent  when  there  is  a  fraction 
of  a  cent  in  a  product 

10.  75  gro.  bone  buttons  ©  220,  675  yd.  cashmere  @  850, 
840  yd.  cambric  ©  17^0,  660  yd.  chambray  ©  22|0,  620  yd. 
flannel  ©  37 J  0,  950  yd.  sheeting  ©  24|0. 

11.  7  gro.  toothbrushes  ©  $9.65,  8  doz.  brushes  ©  117.75,  2^ 
gro.  nailbrushes  ©  $26.80,  ^  doz.  clothes  brushes  ©  |2.92,  6  doz. 
boxes  tooth  powder  ©  $2.04,  4|  doz.  atomizers  ©  |19.60. 

12.  3  rifles  ©  $12.50,  4  shotguns  ©  ♦17.50,  400  loaded  paper 
shells  @  $2.69  per  100,  3  hunting  knives  ©  $1.85,  4  redwood 
cleaning  rods  ©  750,  2  trap  targets  ©  $6.50. 

13.  3  gun  cases  ©  $4.25,  4  hunting  coats  @  $3.50,  3  hunting 
caps  ©  330,  5  fishing  rods  ©  $2.50,  7  silk  casting  lines  ©  800. 
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139.  Price  List.  The  following  is  a  price  list  of  articles  inter- 
esting to  boys  and  girls.  It  is  used  in  the  problems  on  pages 
160  and  161. 

Boys'  storm-proof  boots,  $1.50    Small  typewriter,  #5 

Girls'  school  shoes,  $1.45  School  drawing  set,  30^ 

Girls'  skating  cap,  60^  School-book  satchel,  50^ 

Boys'  sweater,  (1.50  Postcard  projecting  lantern. 
Boys'  silver  watch,  #3.50  $2.50 

Girls'  watch,  $3.75  Postcard  album,  65^ 

Rubber-stamp  outfit,  40^  Single-barreled  shotgun,  $6.25 

Cartridge  belt,  $1.35  Rifle,  $13.50 

Baseball  bat,  60^  Catcher's,  mitt,  $1.50 

Football  pants,  $1.50  Catcher's  mask,  $2 

Bicycle,  $16.75  Basket  ball,  $3.25 

Scout  camera,  $1.75  Banjo,  $9.50 

Hammock,  $1.75  Guitar,  $4.75 

WRITTEN  EXERCISE 
Find  the  cost  of  the  following : 

1.  2  sweaters,  8  skating  caps,  a  bojrs'  watch,  and  2  hammocks. 

2.  A  bicycle,  a  guitar,  and  2  catcher's  mitts. 

3.  A  pair  of  boys'  storm-proof  boots,  2  pairs  of  girls'  shoes, 
and  a  school  drawing  set. 

4.  A  rubber-stamp  outfit,  a  shotgun,  and  a  cartridge  belt 

5.  4  baseball  bats,  a  catcher's  mitt,  a  basket  ball,  2  catcher's 
masks,  and  a  rifle. 

6.  4  pairs  of  football  pants,  2  basket  balls,  and  a  catcher's  mask. 

7.  Make  out  three  different  lists  of  things  you  would  like  to 
buy,  six  items  in  each,  and  find  the  cost  of  each  list 
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M((Mke  out  hilhfor  the  following  : 

8.  2  pairs  of  gfirls*  shoes,  2  pairs  of  boys*  boots,  1  school 
drawing  set,  1  rubber-stamp  outfit,  2  postcard  albums. 

9.  3  girls'  skating  caps,  2  boys'  sweaters,  2  pairs  of  football 
pants,  1  catcher's  mitt,  1  catcher's  mask. 

10.  1  boys'  watch,  1  girls'  watch,  1  basket  ball,  3  school  draw- 
ing sets,  3  postcard  albums. 

11.  2  cartridge  belts,  1  shotgun,   1  rifle,    2  scout  cameras, 

3  baseball  bats,  2  hammocks. 

12.  2  bicycles,  3  typewriters,  2  projecting  lanterns,  3  basket 
balls,  2  guitars,  3  banjos. 

13.  6  hammocks,  2  typewriters,  4  girls'  watches,  5  boys' 
watches,  \  doz.  girls'  skating  caps. 

14.  ^  doz.  boys'  sweaters,  8  pairs  of  boys'  boots,  4  cartridge 
belts,  \  doz.  baseball  bats,  4  pairs  of  football  pants. 

15.  ^  doz.  scout  cameras,  \  doz.  catcher's  masks,  8  catcher's 
mitts,  4  rifles,  2  shotguns. 

16.  8  projecting  lanterns,  9  postcard  albums,  25  school  draw- 
ing sets,  7  typewriters,  3  school  satchels. 

17.  5  basket  balls,  4  banjos,  4  guitars,  8  hammocks,  9  base- 
ball bats,  7  pairs  of  football  pants,  8  rubber-stamp  outfits. 

18.  15  rifles,  16  single-barreled  shotguns,  9  cartridge  belts, 
9  baseball  bats,  6  pairs  of  football  pants,  2  bicycles,  8  basket  balls, 

4  scout  cameras,  6  hammocks,  2  postcard  projecting  lanterns. 

Teachers  should  have  the  pupils  obtain  price  lists,  either  at  the  local  stores 
or  from  catalogues,  and  make  bills  of  goods  in  which  they  are  interested.  The 
pupils  should  see  that  some  of  the  bills  in  this  exercise  are  such  as  might  repre- 
sent goods  purchased  by  them  or  by  their  parents,  while  some  of  the  bills 
include  such  numbers  of  articles  as  would  be  purchased  only  by  dealers.  An 
effort  should  always  be  made  to  relate  a  topic  of  this  kind  to  the  personal  and 
home  interests  of  the  pupil. 
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140.  Marketing.  The  following  is  a  price  list  of  household 
supplies.  It  may  be  used  in  the  examples  on  ps^es  162  and  163, 
or  the  current  prices  in  the  various  places  may  be  used. 

Oranges,  per  dozen,  40^  Celery,  per  bunch,  10^ 

Butter,  per  pound,  38^  Apples,  per  peck,  40^ 

Eggs,  per  dozen,  440  Cheese,  per  pound,  14  ^ 

Sugar,  25-pound  bag,  $1.30  Cranberries,  per  quart,  14  ^ 

Oysters,  per  dozen,  25  ^  Turkey,  per  pound,  26  ^ 

Coffee,  per  pound,  300  Halibut,  per  pound,  150 

WRITTEN  EXSRCISB 

Find  the  cost  of  the  following : 

1.  2\  doz.  oranges  and  3^  lb.  of  butter. 

2.  3^  doz.  eggs  and  a  25-pound  bag  of  sugar. 
8.  2  doz.  oysters  and  5  lb.  of  coffee. 

4.  3  bunches  of  celery  and  J  bu.  of  apples. 

5.  2^  lb.  of  cheese  and  4  lb.  of  coffee. 

6.  An  8-pound  turkey  and  a  quart  of  cranberries. 

7.  4  lb.  of  halibut  and  2|  doz.  eggs. 

8.  J  doz.  oranges,  2i  lb.  of  butter,  2  doz.  eggs,  and  a  25-pound 
bag  of  sugar. 

9.  3  doz.  oysters,  a  9-pound  turkey,  2  qt.  of  cranberries,  and 
a  peck  of  apples. 

10.  6  lb.  of  coffee,  4  doz.  eggs,  Q^  lb.  of  butter,  4  bunches  of 
celery,  and  6  lb.  of  halibut. 

11.  3  doz.  oranges,  1^  lb.  of  butter,  2\  doz.  eggs,  25  lb.  of  sugar, 
1  pk.  of  apples,  3  lb.  of  cheese. 

12.  2  doz.  oysters,  7  lb.  of  coffee,  4  doz.  eggs,  2^  pk.  of  apples, 
3  qt.  of  cranberries,  and  a  12-pound  turkey. 
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Make  out  hilhfor  the  foUoiving^  inserting  the  names  ofpurchctser 
and  dealer  and  receipting  the  bills : 

13.  4  bunches  of  celery,  2  pk.  of  apples,  2  lb.  of  butter,  2  doz. 
oysters,  4  lb.  of  halibut 

14.  4  qt  of  cranberries,  a  14-pound  turkey,  2  lb.  of  cheese, 
25  Ibw  of  sugar,  3  doz.  oranges. 

15.  A  15-pound  turkey,  8  qt  of  cranberries,  1  pk.  of  apples, 
4  bunches  of  celery,  3  doz.  eggs,  1  doz.  oranges. 

16.  2  lb.  of  butter  @  38^  2  lb.  of  domino  sugar  @  8^^  2 
packages  of  puffed  rice  @  14^,  3  doz.  eggs  @  34^,  2  lb.  of  pow- 
dered sugar  @  6^,  2  lb.  of  coffee  @  30^. 

17.  2  doz.  oranges  @  60^,  3  doz.  eggs  @  330,  2  lb.  of  butter 
@  44  ^  7  lb.  of  granulated  sugar  @  5  0,  J  lb.  of  tea  @  90  0,  2  grape- 
fruits @  15^  4  tins  of  sugar  wafers  @  25^ 

18.  2  bottles  of  malt  vinegar  @  22  0,  3  packages  of  corn  flakes 
@  10^  1|  doz.  oranges  @  60^,  3  doz.  eggs  @  44  0,  2\  lb.  of  but- 
ter @  42^  4  cans  of  pea  soup  @  29^. 

19.  1  pt  of  olive  oil,  50  0,  2  boxes  of  domino  sugar  @  17^., 
1\  lb.  of  tea  @  900,  j^  doz.  cakes  of  soap  @  $1.08  per  doz.,  3  doz. 
oranges  @  400,  ^  lb.  of  milk  chocolate  @  500. 

20.  2  baskets  of  figs  @  300,  3  doz.  cakes  of  soap  @  $1.06 
a  dozen,  2  bottles  of  vinegar  @  220,  21b.  of  chocolate  mints 
@  800,  2  boxes  of  layer  figs  ©550. 

21.  4  bottles  of  ammonia  @  240,  3  boxes  of  salt  @  100,  \  gal. 
of  olive  oil  @  $3  per  gallon,  3  cans  of  mustard  @  250,  2  bags 
of  flour  @  850,  4  lb.  of  confectioners'  sugar  @  6^  0. 

22.  1^  lb.  of  pork  tenderloin  ©380,  If  lb.  of  French  lamb 
chops  @  280,  2]^  lb.  of  steak  ©  260,  8  lb.  of  roast  beef  ©  340, 
1^  lb.  of  fish  @  220,  2  packages  of  sausage  ©  250. 
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141.  Simple  Accounts.  We  have  akeady  learned  (pages  15- 
17)  how  to  keep  simple  accounts.  We  shall  now  review  the 
subject  briefly.  The  following  is  a  sample  page  from  a  boy's 
account  book: 


191G                         Reckipts 

I91C 

Patmekts 

March 

1 

On  hand  .   . 

1 

18 

March 

2 

Papers  .   . 

26 

« 

6 

From  father 

26 

« 

3 

Car  fare  . 

10 

« 

14 

Errand.   .   . 

10 

u 

4 

Pencil   .   . 

06 

« 

20 

Paper  route . 

76 

« 

31 

On  hand  . 

2 

03 

« 

29 

Errand.   .   . 

16 

2 

43 

2 

43 

In  order  to  train  pupils  to  keep  simple  accounts,  an  accomplishment  that 
every  one  should  possess,  teachers  are  requested  to  have  at  least  one  exercise  a 
week  in  which  the  children  make  a  record  of  their  income  and  expenses.  This 
exercise  need  not  occupy  an  entire  period.  Except  when  class  instruction  is 
needed,  the  records  may  be  made  before  school  or  at  odd  times. 

The  accounts  should  be  of  actual  moneys  belonging  to  the  pupils,  if  that  is 
possible.  It  is  better  to  have  a  briefer  account  and  have  it  a  real  one  than  to 
fill  it  with  imaginary  transactions.  The  accounts  should  indicate  briefly  but 
adequately  the  sources  and  dispositions  of  income:  not  **Rec.  from  Aunt 
Mary,"  but  "Gift  from  Aunt  Mary"  ;  not  "Paid  out,"  but  "Paid  for  Candy"  ; 
not  "Earned,"  but  "Shoveling  Snow."  The  headings  at  the  top  of  the  pages 
should  be  uniform  through  each  book,  as  "  Received,"  "Paid " ;  or  "Income," 
"Outgo";  or  "Receipts,"  "Payments."  Balances  should  be  computed  at  the 
close  of  each  month.  These  balances  should  be  properly  brought  down  by  the 
use  of  red  lines,  if  possible,  and  carried  forward  to  the  next  month's  account. 

Ask  the  pupils  to  bring  to  school  bills  that  have  been  used  in  business  trans- 
actions. This  is  review  work,  and  pupils  should  become  proficient  in  making 
and  receipting  bills  of  various  sorts  that  are  used  in  the  common  business  of 
life.   Make  the  work  as  practical  as  possible. 

The  examples  in  any  textbook  must  necessarily  be  imaginative,  and  those 
given  on  page  165  may  be  used  in  case  it  is  not  possible  to  carry  out  the  work 
in  the  spirit  above  set  forth. 

The  dollar  sign  and  the  decimal  point  are  commonly  omitted  when  the  ruling 
of  the  account  book  shows  clearly,  as  in  the  above  example,  which  column  U 
dollars  and  which  is  cents. 
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WRITTEN  EXERCISE 

Hule  a  sheet  of  paper,  or  use  an  account  book  properly  ruled,  and 
write  the  following  accounts,  balancing  each: 

1.  April  %  on  hand,  ^1.25.  Receipts:  April  9,  gift  from 
Uncle  John,  80^;  April  20,  errand,  15^;  April  24,  errand,  10^ 
Payments:  April  13,  ball,  15^;  April  14,  bat,  60^ 

2.  June  1,  on  hand,  |1.35.  Receipts :  June  8,  from  Rob  for 
money  borrowed,  10^;  June  18,  paper  route,  60^;  June  23, 
care  of  horse,  50^  Pajrments:  June  13,  catcher's  mask,  $1.15; 
June  24,  2  bats  @  60^ 

Write  the  following  accounts,  inserting  dates  and  items,  and 
balancing  each: 

3.  On  hand,  ♦1.60.  Receipts:  $2.20,  20^,  100,  15 0.  Pay- 
ments: *1.50,  25^  75^  100. 

4.  On  hand,  $1.25.  Receipts:  200,400,  750,  300.  Payments: 
200,  300,  50,  600. 

5.  On  hand,  #3.60.  Receipts:  $1,  450,  150,  250,  50.  Pay- 
ments: #1.35,  250,  600,  100,  100. 

6.  On  hand,  $4.80.  Receipts:  600,  $1.30,  400,  200, 100,  50. 
Payments:  ♦1.75,  300,  400,  600,  100,  20,  10. 

7.  On  hand,  ♦2.80.  Receipts:  ^5,  200,  300,  20,  100.  Pay- 
ments: ^1.25,  il,  400,  650,  750,  20,  100. 

8.  On  hand:  ^3.35.  Receipts:  50,  250,  600,  $1,  $2.25.  Pay- 
ments: $2,  ♦1.20,  600,  20,  350,  40,  50. 

9.  On  hand:  ♦2.75.  Receipts:  ♦l,  750,  600,  $2,  400,  50. 
Payments:  400,  100,  30,  200,  250,  100,  150. 

10.  On  hand:  ♦4.40.  Receipts:  300,  700,  ♦l,  100,  150,  200. 
Payments:  250,  ^2.50,  300,  450,  50,  150,  20. 
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142.  Dividing  by  a  Whole  Number.  The  following  examples 
will  illustrate  the  division  of  a  decimal  fraction  by  a  whole  number. 

1.  In  18  da.  a  man  traveled  925.6  mi.  in  his 
automobile.  What  was  the  average  distance 
per  day? 

We  have  to  divide  925.6  mi.  by  13. 

We  see  that  92  tens  h-  13  =  7  tens,  and  there  re- 
mains 15.6  to  be  divided. 

We  see  that  15  -4- 13  =  1,  and  there  remains  2.6  to 
be  divided. 

We  see  that  2.6  -^  13  =  0.2,  so  that  the  quotient  is 
71.2,  and  the  average  rate  was  71.2  mi.  per  day. 

2.  If  the  man  in  Ex.  1  had  traveled  814  mL  in  12  da.,  what 
would  have  been  the  average  distance  per  day  ? 

We  have  to  divide  814  mi.  by  12. 

Since  814  =  814.0  =  814.00,  we  may  place  a  deci- 
mal point  after  the  814,  followed  by  as  many  zeros 
as  we  please.  Dividing  814.0  by  12  as  in  Ex.  1,  we 
have  for  the  quotient  67.8,  and  0.4  remainder. 

We  may  write  the  quotient  67.8  J,  or  we  may  annex 
more  zeros  and  continue  to  divide  as  far  as  we  please. 
The  quotients  67.8J,  67.83J,  67.833J,  and  so  on,  all 
have  the  same  value.  For  practical  purposes  such  a 
result  would  be  written  simply  67.8. 


ORAL  EXERCISE 
Divide^  in  turrit  hy  J,  hy  4,  and  hy  5 : 


360 
240 


240 


0.60 
0.24 


Divide,  in  turn,  hy  6  and  hy  7 : 

3.  42  4.2  0.42 

4.  84  8.4  0.84 


0.6 
2.4 

420 
840 


1.2 
24 

0.042 
8400 


0.12 
0.024 


0.084 
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WRITTEN  EXERCISE 

1.  The  perimeter  of  a  triangle  whose  sides  are  all  equal  is 
1237.8  m.   What  is  the  length  of  each  side  ? 

2.  The  perimeter  of  a  six-sided  figure,  with  equal  sides,  is 
7.62  in.   What  is  the  length  of  each  side  ? 

3.  Four  boys  are  camping  on  the  shore  of  a  lake  and  pay 
♦17.64  for  the  outfit.   How  much  is  each  boy's  share? 

4.  The  distance  from  Chicago  to  Cedar  Rapids  is  219.4  mi. 
How  many  miles  in  ^  of  the  distance  ? 

Divide^  carrying  each  quotient  to  one  decimal  place : 

5.  2087.2^5.  10.  843.2-^72.  15.  52.3 -f- 48, 

6.  6039.3 -^  7.  11.  342.8-1-66.  16.  62.9-!- 69. 

7.  4276.8-^-6.  12.  802.7 -«- 69.  17.  34.1-!- 128. 

8.  3748.1  +  9.  13.  534.8 -i- 92.  18.  46.7 -^  293. 

9.  6263.7 -s- 8.  14.  417.6  +  87.  19.  99.8  +  487- 

Divide^  carrying  each  quotient  to  two  decimal  places : 

20.  274.1  +  36.      30.  42.38  +  46.  40.  4287  +  693. 

21.  428.3  +  41.      31.  73.42  +  68.  41.  2909  +  426. 

22.  720.6  +  84.      32.  82.37  +  49.  •   42.  4702  +  328. 

23.  293.4  +  73.      33.  64.86  +  38.  43.  5309  +  772. 

24.  820.9 +  29i  \   '••  34.  42.73  +  19.  44.  6027  +  428. 

25.  873.4  +  37.w»--^"  35.  68.42  +  37.  45.  5009  +  762. 

26.  607.4  +  49.      36.  72.26  +  35.  46.  8121  +  406. 

27.  700.6  +  58.      37.  90.71  +  54.  47.  9303  +  500. 

28.  801.1  +  63.      38.  82.32  +  94.  48.  7000  +  228. 

29.  803.7  +  96.      39.  72.08  +  33.  49.  6280  +  600. 
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ORAL  BXSRCISS 

1.  Divide  10  by  2;  100  by  20,   Compare  the  results. 

2.  Divide  |2.50  by  5 ;  |25  by  50.   Compare  the  results. 

3.  If  multiplying  both  dividend  and  divisor  by  the  same 
number  does  not  change  the  quotient,  how  does  the  quotient 
of  360-1-4  compare  with  that  of  36-1-0.4? 

143.  Division  by  a  Decimal.  Since  both  divisor  and  dividend 
may  be  multiplied  by  the  same  number  without  changing  the 
quotient,  therefore, 

In  the  divimn  of  decimal  fractions^  muUiply  loth  divisor  and 
dividend  by  such  a  power  of  10  tut  shall  make  the  divisor  an  integer ^ 
and  divide  as  in  United  States  money. 

Divide  6.25  by  2.5. 

Multiplying  2.5  and  6.25  by  10  we  have  25  and  62.5. 

The  result  is  the  same  if  we  divide  62.5  by  25. 

Dividing  as  in  United  States  money,  62.5  -•-  25  =  2 
with  12.5  still  to  be  divided.  Then  12.5  +  25  =  0.5. 
Therefore  the  quotient  is  2.5. 

We  might,  if  we  desired,  multiply  both  2.5  and  6.25 
by  100,  giving  625  to  be  divided  by  250.   The  result  would  be  the  same. 

Instead  of  moving  both  decimal  points  to  the  right,  we  may 
draw  a  line  to  show  the  position  of  the  decimal  point  in  the 
quotient,  as  in  the  annexed  solution.   That  is, 

In  the  division  of  decimal  fractions^  draw  a 

vertical  line  as  many  places  to  the  right  of  Ae 

decimal  point  in  the  dividend  as  there  are  decimal 

places  in  the  divisor.    Then  divide  as  with  whole 

numbers^  placing  the  decimal  point  in  the  qtwtient 

above  this  vertical  line. 

Both  of  these  plans  are  in  common  use.  The  school  should  adopt  either 
plan  and  adhere  to  it  in  teaching. 
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ORAL  BXSRaSB 

1.  How  long  will  it  take  a  railway  train  traveling  0.7  mL  a 
minute  to  go  14.7  mL?  to  go  28  mi  ? 

2.  How  long  will  it  take  a  railway  train  traveling  0.8  mL  a 
minute  to  go  32.8  mL?  to  go  40  mL? 

3.  A  drawing  9.6  in.  long  and  0.8  in.  wide  is  how  many  times 
as  long  as  wide  ? 

4.  How  many  times  is  0.1  in.  contained  in  8.8  in.  ? 


Divide  the  foUowvng  : 

6.  ♦6  + #3. 

9.  1.2-1-0.4. 

13.  2.8  +  0.7. 

«•  I'lr  +  iV 

10.  2.5 -H  0.5. 

14.  8.1  +  0.9. 

7.  0.6 -t- 0.8. 

11.  8.6-*- 0.9. 

16.  7.2  +  0.8. 

8.  0.06-1-0.08. 

12.  8.5^-0.7. 

16.  5.6 +  0.7. 

WSITTBN  EZSRCISB 

1.  How  long  will  it  take  an  aeroplane  traveling  at  the  rate 
of  1.2  mL  a  minute  to  go  16.8  mL  ? 

2.  The  speedometer  of  an  automobile  shows  that  the  car  has 
gone  23.9  mL  on  a  trip  of  143.4  mL  What  part  of  the  total 
distance  has  the  car  gone? 

Divide  the  foUawing  : 

3.  125  +  25.  9.  462-1-22.  15.  625^-0.25. 

4.  12.5-1-2.5.  10.  46.2-8-2.2.  16.  600-!- 0.06. 

5.  $1.25  + $0.26.  11.  4.62  +  2.2.  17.  629  +  0.37. 

6.  ♦l25  +  *0.25.  12.  0.462  +  0.21.  18.  7.14  +  4.2. 

7.  $1250  + $2.50.  13.  11.56 -f- 3.4.  19.  30.5  +  0.61. 

8.  6.232  +  0.82.  14.  17.466  +  7.1.  20.  62.32  +  8.2. 


10  X  1.4 

14+10 

10  X  0.04 

0.4  +  10 

10  X  0.25 

2.5+10 

100  X  0.04 

4  +  100 
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ORAL  EXSRaSB 
State  thefoUowing  remdts: 

1.  10x0.4  4-*- 10 

2.  10  X  $0.04  $0.40-1.10 

3.  10  X  #0.25  $2.50 -f- 10 

4.  10x12.5  125-*- 10 

144.  Dividing  by  Powers  of  10.   From  the  above  exercise  and 
from  the  work  on  page  30,  we  find  the  following: 

To  divide  a  number  by  10^  move  the  decimal  point  one  place  to 
the  left 

Any  whole  number  may  be  thought  of  as  having  a  decimal 
point  after  units.   That  is,  6  is  the  same  as  6.  or  6.0  or  6.00. 

To  divide  a  number  by  100^  move  the  decimal  point  two  places  to 
the  left. 

Thus  7  -I- 100  =  0.07  or  .07. 

To  divide  a  number  by  lOOOy  move  the  decimal 
point  three  places  to  the  left. 

To  divide  216  by  600  is  the  same  as  to  divide  2.16  by  6. 

WRITTEN  BXSRCISB 

Divide  the  following  : 

1.  188-!- 70.  8.  2984-*- 4000.  15.  872-5-22,000. 

2.  10.8 -f.  60.  9.  7344-!- 9000.  16.  7260-*- 2500. 

3.  82.9  +  70.  10.  625-4-25,000.  17.  154  +  12,000. 

4.  8745-1-500.  11.  961  +  31,000.  18.  145.7  +  4700. 

5.  2291  +  290.  12.  882  +  21,000.  19.  57.19  +  190. 

6.  296.1  +  470.  13.  1728  +  1200.  20.  571.9  +  1900. 

7.  273.6  +  120.  14.  144  +  60,000.  21.  162.5  +  250. 


5pp)  0.1635 
0.0327 
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145.  Illustrative  Problems,    1.  Divide  1G.35  by  500. 

Here  it  is  better  to  divide  both  divisor  and  divi- 
dend by  100,  canceling  the  zeros  and  moving  the 
decimal  ix>int  two  places  to  the  left 

2.  Divide  3.82  by  2.5,  carrying  the  quo- 
tient to  one  decimal  place. 

Multiplying  both  numbers  by  10,  we  have  38.2  -*-  25  =  1.5  with  .7  re- 
mainder. If  we  do  not  write  the  fraction  /^  in  the  quotient,  the  quotient 
may  be  written  1.5  +>  meaning  1.5  and  a  fraction  less  than  J. 

3.  Divide  0.049  by  0.17,  carrying  the  quotient  to  two  deci- 
mal places. 

Multiplying  both  numbers  by  100,  we  have  4.9  -4- 17  =  0.28  with  .14 
remainder.  If  we  do  not  write  the  fraction  ]  f  in  the  quotient,  the  quotient 
may  be  written  0.29  — ,  meaning  0.28  and  a  fraction  }  or  greater  than  J. 

WfilTTEN  BXSRCISE 
Divide  the  foUomng  : 

1.  17.25 -J- 500.  7.  15.72-^12,000. 

2.  3.248-*- 200.  8.  133.1 -»- 11,000. 

3.  817.6-^-700.  9.  404.3-8-13,000. 

4.  82.48  .*- 8000.  10.  *6844.50 -«- 900. 
.5.  0.7364-^-7000.  11.  *7837.75 -f- 500. 
6.  74.34-5-9000.  12.  *1247.01 -h  300. 

Divide^  carrying  the  quotients  to  three  decimal  places  : 

13.  17.78-5-1.5.         18.  423.6  H- 0.27.       23.  97.634-1- 0.125. 

14.  62.23-1-0.23.       19.  167.8^3.7.         24.  483.62-*- 42.7. 

15.  19.26-4-3.1.         20.  8.348^2.68.       25.  826.3 -»- 12.5. 

16.  21.43-*- 3.7.         21.  41.73-4-2.18.       26.  42.78 -h  3.162. 

17.  33.43-1-6.8.         22.  44.87 -*- 23.7.       27.  76.41-4-2.807. 


172  DECIMAL  FRACTIONS 

146.  Estimating  Results.  In  the  following  exercise  pupils  should 
state  the  approximate  answers  orally,  and  these  should  be  writ- 
ten down.  The  problems  should  then  be  solved  on  paper  and  the 
real  result  compared  with  the  approximate  one.  This  is  one  of 
the  best  checks  against  absurd  results,  and  should  frequently  be 
made  a  subject  of  class  drill  with  other  written  exercises. 

Requiring  pupils  to  estimate  results  carries  out  the  policy  already  referred 
to  on  page  26.  Teachers  should  not  expect  to  receive  the  same  approzimations 
from  all  pupils.  A  natoral  approzimation  for  Ex.  1  is  8}  x  22^. 

WSITTBH  SXBRCI8S 

1.  At  22^  a  pound,  how  much  will  S|  lb.  of  steak  cost? 

2.  At  18^  a  gallon,  how  much  will  6.25  gaL  of  oil  cost? 

3.  At  26^  a  pound,  how  much  will  6|^  lb.  of  butter  cost? 

4.  At  12 J^^  a  yard,  how  much  will  8| yd.  of  ribbon  cost? 

5.  At  |2  a  yard,  how  much  will  2.8  yd.  of  velvet  cost  ? 

6.  A  dealer  buys  200  lb.  of  raisins  for  $19.   How  much  do 
they  cost  a  pound  ? 

7.  A  dealer  pays  118.83  for  7  rocking-chairs.    How  much 
does  he  pay  for  each  ? 

8.  A  dealer  sells  17  pails  of  mackerel  for  |40.80.    What  is 
the  price  per  pail  ? 

9.  A  man  pays  tlSGO  a  year  for  the  rent  of  a  city  house. 
How  much  does  he  pay  a  month  ? 

10.  Traveling  at  the  rate  of  47  mi.  an  hour,  how  far  will  a 
train  go  between  8.45  a.m.  and  11.80  a.m.? 

11.  A  grocer  buys  a  50-gallon  barrel  of  Porto  Rico  molasses 
for  tlLSO.   How  much  does  it  cost  per  gallon  ? 

12.  A  grocer  sells  a  half  chest  of  tea,  140  lb.  to  the  chest» 
for  ♦19.60.   What  is  the  price  per  pound  ? 
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147.  Cancellation  with  Decimals.  A  dealer  has  two  sizes  of 
boxes  in  which  he  sells  candy.  The  larger  box  is  4.2  in.  by  8.6  in. 
by  2.1  in.,  and  the  smaller  one  is  4.2  in.  by  4.3  in.  by  1.4  in.  The 
larger  box  holds  how  many  times  as  much 
as  the  smaller  one  ? 

We  see  that  we  must  divide  4.2  x  8.6  x  2.1  by 
4.2  X  4.3  X  1.4. 

Writing  the  work  ]ike  a  fraction,  as  here 
shown,  we  cancel  common  factors. 

Evidently  4.2  may  be  canceled  at  once. 

We  also  see  that  8.6  =  2  x  4.3,  so  we  may  cancel  the  factor  4.3,  leaving 

2  over  the  8.6  in  the  dividend. 

We  now  have  left  2  x  2.1  in  the  dividend  and  1.4  in  the  divisor.   We 
may  now  cancel  the  factor  0.7  from  1.4  and  2.1,  and  then  cancel  the  2. 
Therefore  the  dividend  is  3  times  the  divisor,  and  so  the  larger  box  is 

3  times  the  smaller  one. 

If  we  wish  to  do  so,  in  this  example,  we  may  multiply  both  dividend 
and  divisor  by  1000,  thus  having  42  x  86  X  21  to  be  divided  by  42  X  43  X  14, 
and  avoiding  decimals  entirely.  This  is  often  the  better  plan. 

WfilTXEN  BXSRCI8S 
"Find  the  valnes  of  the  following  : 

3.9  X  0.84  4.5  x  6.3  0.8  x  1.5  x  0.6 

15.6      '  8.1      •  8.6x0.2x10' 

1.4  X  0.6  5.6  X  0.3  1.2  x  0.39  x  1.4 

'      0.63     *  '0.63x0.8*  '    2.6x0.42x2* 

2.2  X  2.4  2.1  X  0.4                   0.2  x  3.6  x  1.43 

*    4  X  7.7  *  0.015    *  '    9.9  X  0.4  x  2.6  * 

5.5  X  0.42  0.21  X  0.6                 6.3  x  4.2  x  0.17 
0.77      *  '      0.126  *  2.7x3.4x0.49* 

13.  A  block  of  marble  3.5  ft.  by  i\  ft.  by  2.2  ft.  weighs  how 
many  times  as  much  as  one  that  is  2^  ft.  by  7.7  ft  by  0.85  ft  ? 
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14.  If  4  tennis  rackets  cost  |8,  how  much  will  2  rackets  cost  ? 
Solve  by  one  division. 

15.  If  12  fishing  reels  cost  ^T-SO,  how  much  will  3  fishing 
reels  cost  ?  How  much  will  4  fishing  reels  cost  ?  In  each  case 
solve  by  one  division. 

16.  If  3  shotguns  cost  j^29.25,  how  much  will  15  shotguns 
cost?    Solve  by  one  multiplication. 

17.  If  3  cameras  cost  ♦14.25,  how  much  will  4  cameras  cost? 
Solve  by  one  division  and  one  addition,  or  else  by  one  multipli- 
cation by  a  mixed  number. 

18.  If  4  spoon  hooks  cost  11.76,  find  how  much  2  spoon  hooks 
will  cost)  and  then  find  how  much  6  spoon  hooks  will  cost. 

19.  If  6  trout  baskets  cost  ^5.40,  find  how  much  3  trout  baskets 
will  cost,  and  then  find  how  much  9  trout  baskets  will  cost 

20.  If  2  folding  camp  cots  cost  14.50,  find  how  much  one  will 
cost,  and  then  find  how  much  3  cots  will  cost 

21.  If  6  telegraph  outfits  for  learners  cost  ^17.10,  how  much 
will  2  outfits  cost  ?    How  much  will  4  outfits  cost  ? 

22.  If  3  music  bags  cost  $2.94,  how  much  will  9  music  bags 
cost  ?    How  much  will  11  music  bags  cost  ? 

23.  If  2  German  accordeons  cost  $7.30,  how  much  will  3 
German  accordeons  cost? 

24.  If  2  violins  cost  ♦9.50,  how  much  will  5  violins  cost? 

25.  If  3  banjos  cost  ^6.75,  how  much  will  7  banjos  cost? 

26.  If  4  mandolins  cost  $11.40,  how  much  will  6  mandolins 
cost  ?    How  much  will  9  mandolins  cost  ? 

27.  If  6  boxes  of  writing  paper  cost  $1.80,  how  much  will 
9  boxes  cost?  How  much  will  12  boxes  cost?  How  much  will 
15  boxes  cost?    How  much  will  24  boxes  cost? 
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WfilTTSN  SEVISW 

1.  A  man  has  two  farms,  one  containing  175.4  A.,  and  the 
other  163.8  A.   How  many  acres  of  land  has  he  in  both  farms  ? 

2.  At  j^75  an  acre,  how  much  will  62.4  A.  of  land  cost  ? 

3.  An  automobile  travels  28.6  mL  the  first  hour  and  22.9  mi. 
the  second  hour.   How  far  does  it  travel  in  the  two  hours  ? 

4.  In  going  from  Denver  to  Pueblo,  a  distance  of  119.4  mi., 
the  train  passes  through  Colorado  Springs,  74.9  mi  from  Denver. 
How  far  is  it  from  Colorado  Springs  to  Pueblo  ? 

5.  A  train  leaving  Denver  at  7.45  p.m.  reaches  Santa  Fe  the 
next  day  at  4.25  p.m.,  a  distance  of  405.9  mL  Find  the  average 
rate  per  hour.    Remember  that  4.25  p.m.  means  4  hr.  25  min.  p.m. 

6.  In  traveling  from  Chicago  to  Winona,  a  distance  of  296.1  mi., 
we  pass  through  Madison,  129.7  mi.  from  Chicago.  The  distance 
from  Chicago  to  Madison  lacks  how  much  of  being  half  the  dis- 
tance from  Chicago  to  Winona  ? 

7.  One  train  leaves  Chicago  at  10.30  a.m.  and  arrives  at 
Omaha  at  11.59  p.m.  Another  train  leaves  Chicago  at  7  p.m. 
and  arrives  at  Omaha  at  7.20  the  next  morning.  The  distance 
being  491.3  ml,  find  the  average  rate  of  each  train  per  hour. 

8.  A  man,  on  an  automobile  trip,  stops  for  luncheon  when 
the  indicator  on  his  car  shows  that  he  has  traveled  37.8  mi. 
At  the  end  of  the  trip  he  finds  he  has  traveled  118.4  mL  What 
part  of  the  trip  had  he  made  when  he  stopped  for  luncheon  ? 

9.'  Two  cousins,  Frank  and  Tom,  visit  their  uncle  in  Denver. 
Frank  lives  in  Colorado  Springs,  74.9  mi.  from  Denver,  and  Tom 
lives  in  Carbondale,  373  mi.  from  Denver.  Tom  tells  his  uncle 
that  Carbondale  is  five  times  as  far  from  Denver  as  Colorado 
Springs  is,  but  Frank  says  it  is  not    Which  is  right  ? 
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Find  the  cost  of  thefollounng : 

10.  27.9  A.  of  land  at  j^62.50  per  acre. 

11.  72.8  A.  of  land  at  187.50  per  acre. 

12.  A  city  lot  having  a  frontage  of  62.8  ft,  at  $375  per  foot. 

13.  165.48  A.  of  land  at  j^l25  per  acre ;  at  j^l40  per  acre. 

14.  27.5  T.  of  hay  at  ♦16.40  per  ton ;  at  ^17.50  per  ton. 

15.  48.6  T.  of  hay  at  ^14. 75  per  ton ;  at  $15.25  per  ton. 

16.  28.48  mi.  of  road  at  $1875  per  mile ;  at  $2350  per  mile. 

17.  148.72  mi.  of  railway  at  $21,748.50  per  mile. 

18.  61.82  mi.  of  canal  excavating  at  $164,872.25  per  mile. 

19.  Kate's  brother  Fred  is  in  college.  Last  year  his  entire 
expenses  were  $625.75.  At  the  same  rate,  how  many  boys  could 
be  kept  in  college  for  a  year  for  the  amount  paid  for  a  single 
battleship  that  cost  $12,515,000  ? 

20.  A  passenger  train  leaves  Clinton  at  5.10  p.m.  and  reaches 
Anamosa,  a  distance  of  71.4  mi.,  at  8.05  p.m.  A  freight  train 
leaves  Clinton  at  4.15  a.m.  and  reaches  Anamosa  at  11  a.m.  By 
how  many  miles  an  hour  does  the  average  rate  of  the  passenger 
train  exceed  that  of  the  freight  train  ? 

21.  Marquette  is  71.7  mi.  from  Hancock.  A  train  leaves  Mar- 
quette at  4.45  and  reaches  Hancock  at  8.10,  while  another  leaves 
at  7.45  and  reaches  Hancock  at  10.30.  Which  train  makes  the 
greater  average  distance  per  hour,  and  how  much  greater? 

22.  The  distance  from  Milwaukee  to  St  Paul  is  325.6  mL 
The  distance  from  Milwaukee  to  Wyeville,  153.9  mL,  lacks  how 
much  of  being  half  the  distance  from  Milwaukee  to  St.  Paul  ? 

23.  A  farmer  buys  three  adjoining  pieces  of  land,  the  first 
containing  142.7  A.,  the  second  115.6  A.,  and  the  third  168.7  A. 
He  then  sells  half  of  the  land.   How  many  acres  does  he  sell  ? 
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24.  A  man  has  three  adjacent  lots  with  a  frontage  of  148.5  ft 
One  of  the  lots  has  a  frontage  of  52.75  ft  and  another  of  49.5  ft 
What  is  the  frontage  of  the  third  lot  ? 

25.  A  man  who  had  a  farm  of  215.8  acres  bought  an  adjacent 
farm  of  192|  acres.  He  sold  a  field  of  72^  acres  and  another  of 
68.25  acres.   How  mueh  land  had  he  left  ? 

26.  The  perimeter  of  a  triangle  is  27.25  ft,  and  two  of  the 
sides  are  8.83^  ft  and  9.75}  ft   What  is  the  third  side  ? 

27.  The  distance  from  New  Orleans  to  Baton  Rouge  is  89.4  ml, 
and  from  New  Orleans  to  Natchez  by  way  of  Baton  Rouge, 
214.1  ml   How  far  is  it  from  Baton  Rouge  to  Natchez  ? 

28.  The  distance  from  Chicago  to  Lincoln  is  561.4  ml,  and 
from  Chicago  to  Colorado  Springs  by  way  of  Lincoln,  1072.2  mi 
How  far  is  it  from  Lincoln  to  Colorado  Springs  ? 

29.  If  the  four  sides  of  a  field  are  22.75  rd.,  17.65  rd.,  28.6  rd., 
and  18.35  rd,  what  is  the  perimeter  of  the  field  ? 

30.  From  the  sum  of  218.7  lb.  and  306.4  lb.  subtract  the  sum 
of  175.4  lb.  and  163.7  lb. 

31.  How  many  bushels  of  potatoes  will  24  acres  produce  if  an 
average  acre  produces  125  bu.  ? 

32.  If  a  dealer  buys  three  barrels  of  sugar  containing  respec- 
tively 313.6  lb.,  314.8  lb.,  and  315.5  lb.,  how  many  pounds  does 
he  buy  in  all  ? 

83.  A  man  bought  three  barrels  of  sugar  containing  respec- 
tively 312.75  lb.,  314.75  lb.,  and  316.5  lb.  How  many  pounds 
did  he  buy  in  all  ? 

34.  A  man  has  to  make  a  railway  journey  of  254.7  miles. 
After  he  has  gone  ^  of  the  distance  he  receives  a  telegram  calling 
him  halfway  back  to  his  starting  point  After  he  gets  there, 
how  many  miles  is  it  to  the  end  of  his  journey  ? 


LITTLE  EXAMINATIONS 

I.    1.  Change  to  common  fractions  or  to  mixed  numbers: 
0.6  0.75  0.33^  0.87^  3.25 

2.  Change  to  decimals,  carrying  the  results  to  thousandths : 
I  t  I  h\  32|  33J 

8.  72.49  +  36.84  +  90.73  +  86.87  +  230.4  +  2.75. 

4.  52  +  78.26  + 140.3  +  9.625  +  41.7  - 129.967. 

8.25x37.42.  7.5.36x21.7.  9.  16.074 -^  4.8. 

6.8.42x264.  8.  84.76 -f- 46.  10.12.446  +  0.23. 

II.    1.  Change  to  common  fractions  or  to  mixed  numbers : 
0.37^  0.66|  0.16f  0.06^  4.75 

2.  Change  to  decimals,  carrying  the  results  to  thousandths : 

i      H      n      h%      ^^      5A 

3.  26.98  +  4.764  +  314.9  +  34.69  +  2.786. 

4.  27.99  +  6.783  +  427.6  +  96.49  -  75.496. 

8.  75  X  68.64.  7.  6.31  x  41.82.        9.  9.648  +  0.75. 

6.  5|  X  29.48.  8.  78.75  +  2.5.         10.  234.8  -h  1.25. 

m.   1.  2|  X  74.64.  4.7.3^x45.9.  7.  3.75  + |. 

2.  0.12Jx85.6.         5.  8  +  1.25.  8.  52.83  +  0.9. 

3.  3f  X  42.27.  6.  0.014  + 1.  9.  5.001  +  0.03. 

10.  Multiply  2.008  by  6|  and  divide  the  product  by  2|. 
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L  DRILL  SECTION 
WfilTTEN  EXERCISE 

1.  A  comer  stone  in  a  building  is  dated  MDCCCLXXXIX. 
In  what  year  was  the  building  erected  ? 

2.  Write  in  figures  seven  million,  ninety-six  and  five  tenths. 


Addth 

e  following: 

3. 

4. 

5. 

6. 

7. 

♦27.36 

♦52.37 

♦61.72 

♦82.73 

♦48.73 

4.83 

26.42 

3.89 

61.54 

60.07 

23.49 

8.58 

55.70 

20.09 

2.96 

17.06 

47.63 

6.32 

17.27 

40.87 

5.27 

73.58 

12.47 

38.46 

6.84 

8.  Multiply  17  ft  3  in.  by  4 ;  by  7 ;  by  2^. 

9.  Divide  11  ft.  8  in.  by  4 ;  by  5 ;  by  2.5. 

10.  Find  the  sum  of  17  rd.  ^  ft  and  26  rd.  8^  ft 

11.  From  3  A.  40  sq.  rd.  subtract  2\  A. 

12.  From  the  sum  of  ♦296.40  and  ♦37.65  subtract  ♦198.79. 

Write  as  rapidly  as  you  can  the  results  of  the  following : 

lZ.\+\.  16.  l-i-  19.  i  +  i-  22.  J- i- 

14.  \y,\.  17.  I  X  \.  20.  ^  X  ».  23.   I  X  |. 

15.  J-fJ.  18.  l-i-J.  21.  J-*- f  24.  |H-|. 
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Add  the  following: 

25. 

26. 

27. 

28. 

89. 

240.4 

64.28 

83.21 

169.28 

147.26 

802.2 

85. 

150.5 

8.7 

88.09 

79.8 

6.32 

7.32 

45.94 

140.6 

888.7 

108.51 

46.48 

2.83 

8.98 

SO. 

31. 

32. 

33. 

34. 

4.028 

0.887 

1.043 

0.2909 

0.7864 

.396 

.0426 

.427 

.0628 

.8429 

.285 

.0539 

6.091 

.0703 

.0008 

4.72 

.2064 

.5 

.5076 

.703 

8.942 

.0708 

.709 

.0289 

.0682 

6.587 

.0684 

.792 

.0587 

.5209 

Add,  and  aho  mbtraet,  the  following  : 

35. 

36. 

37. 

38. 

89. 

90.82 

209.8 

6.273 

81.04 

50.98 

4.86 

49.2 

.992 

6.98 

27.98 

40.         41.         42.         43.         44. 

1.035     0.2809     82.481  64.035      70.068 

.876      .1589      2.909  37.029      89.579 

Multiply  or  divide  as  indicated  : 

45.  1.4  X  6.64.  60.  5.8  X  489.002.        65.  20.72  ■*■  0.28. 

46.  8.6  X  72.08.    61.  825.468  -i-  4.2.    66.  88.8692  +  5.4. 

47.  888.16 -f- 2.8.   62.  1131.264 -<- 4.8.   67.  888.692-1-5.4. 

48.  103.6  -•-  0.56.   63.  1.6  x  140.64.     58.  3,88692  -t-  5.4. 

49.  1.5  X  553.35.   64.  6.2  x  63.134.     59.  8886.92  +  0.54. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXERdSS 

1.  If  you  are  multiplying  dollars  and  cents  by  a  fraction, 
where  do  you  place  the  decimal  point  in  the  product? 

2.  If  you  are  dividing  dollars  and  cents  by  a  whole  number, 
how  do  you  know  where  to  place  the  decimal  point  in  the 
quotient  ? 

3.  If  you  are  multiplying  one  decimal  fraction  by  another, 
how  many  decimal  places  must  you  have  in  the  product  ?  Why 
is  this  the  case  ?   Illustrate  by  an  example. 

4.  If  you  are  dividing  a  decimal  fraction  by  a  whole  number, 
how  can  you  tell  where  to  put  the  decimal  point  in  the  quotient? 
Illustrate  by  an  example. 

6.  If  you  are  dividing  a  decimal  fraction,  and  the  divisor  is 
not  a  whole  number,  how  may  you  make  it  such  without  alter- 
ing the  quotient  ?    Give  your  reason. 

6.  If  you  know  the  length  of  each  side  of  a  triangle,  how  do 
you  find  the  perimeter,  or  distance  around  the  triangle  ? 

7.  If  you  know  the  length  of  only  one  side  of  a  square,  how 
do  you  find  the  perimeter  ?   Illustrate  by  an  example. 

8.  If  you  know  the  length  of  only  one  side  of  a  square,  how 
do  you  find  the  area  of  the  square  ?   Illustrate  by  an  example. 

9.  If  you  know  the  cost  of  several  baseball  bats,  how  do 
you  find  the  cost  of  one? 

10.  If  you  know  the  cost  of  baseballs  by  the  dozen,  how  do 
you  find  the  cost  of  each  ball  ?  Could  you  probably  buy  one  at 
this  price  ?   If  not,  why  ? 

11.  If  you  know  the  cost  of  a  certain  number  of  tennis  balls, 
how  do  you  find  the  cost  of  a  certain  other  number  ? 


182 


REVIEW  AND  DRILL 


in.   INDUSTRIAL  PROBLEMS 


DOES  IT  PAY  TO  HAVE  GOOD  ROADS? 

1.  Do  good  roads  pay  ?  Here  is  a  picture  of  a  bad  road  in 
the  country.  A  teamster  had  to  haul  7^  tons  of  barbed  wire 
from  the  railway,  a  distance  of  23  mi.  He  found  that  he  could 
haul  only  1500  lb.  to  a  load  and  that  it  took  him  1^  da.  to  do  it 
How  long  did  it  take  him  to  haul  the  7^  tons  of  wire,  and  how 
much  did  it  cost  at  H  per  day  for  man  and  team  ? 

2.  In  Ex.  1,  what  was  the  cost  of  hauling  1  ton  1  mL,  or  the 
cost  of  1  ton-mile,  as  it  is  ordinarily  called  ? 

3.  The  next  picture  shows  the  same  road  after  improvement. 
The  teamster  finds  that  with  the  same  team  he  can  now  easily 
haul  2^  tons  to  the  load  and  do  the  work  in  1  da.  What  does  it 
now  cost  to  haul  a  ton  of  wire  ?   What  is  the  cost  per  ton-mile  ? 

4.  Comparing  the  results  in  Exs.  2  and  3,  what  common  frac- 
tion less  is  the  cost  per  ton-mile  in  Ex.  3,  owing  to  good  roads  ? 
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5.  If  a  teamster  has  to  haul  30  tons  of  merchandise  23  mL 
over  this  road,  what  is  the  cost  if  the  road  is  in  the  bad  condition 
referred  to  in  Ex.  1  ?  What  is  the  cost  if  the  road  is  in  the  good 
condition  referred  to  in  Ex.  3  and  shown  in  the  following  picture? 


6.  A  farmer  lives  10  mi.  from  the  railway.  The  road  was 
formerly  so  bad  that  with  a  two-horse  team  he  could  haul  only 
40  bu,  of  wheat,  and  it  took  a  day  to  make  the  round  trip.  If 
the  farmer  reckoned  H  a  day  for  man  and  team,  how  much  did 
it  cost  per  bushel  to  haul  the  wheat  ? 

7.  The  roads  were  recently  improved.  The  farmer  can  now 
haul  75  bu.  with  his  team.  Find  the  cost  per  bushel  of  hauling 
the  wheat  now. 

8.  Comparing  Exs.  6  and  7,  how  much  more  money  does  the 
farmer  really  get  per  bushel  now  that  he  has  good  roads  ? 

9.  Taking  60  lb.  as  the  weight  of  a  bushel  of  wheat  and 
comparing  Exs.  6  and  7,  what  has  been  the  reduction  in  cost 
of  cartage  per  ton-mile? 
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10.  The  average  cost  of  hauling  cotton  to  market  in  the 
Southern  states  is  80  ^  per  bale.  If  these  states  market  16,250,000 
bales  a  year,  what  is  the  cost  of  hauling  it  ? 

11.  A  state  often  borrows  money  to  build  good  roads.  New 
York  State  has  borrowed  ^100,000,000  for  this  purpose,  and  pays 
each  year  as  interest  0.04  of  this  sum.  How  much  interest  does 
the  state  pay  per  year  ?  New  York  City,  because  of  its  wealth, 
pays  -j^  of  this.   What  is  left  for  the  rest  of  the  state  to  pay  ? 

12.  Sometimes  a  state  neglects  its  roads  after  they  are  improved. 
In  this  way  a  certain  road  went  to  pieces  in  a  single  year,  and 
it  cost  $1400  a  mile  to  restore  it.  If  it  had  been  kept  in  repair, 
the  total  cost  would  have  been  only  |608  a  mile.  On  a  road 
78  mL  long,  how  much  did  the  state  waste  by  its  carelessness  ? 

13.  Automobiles  help  to  pay  for  the  roads  they  use.  In  a  recent 
year  there  were  1,900,000  motor  vehicles  of  all  kinds  in  this 
country,  and  they  paid  on  an  average  ^10  a  year  for  registration 
and  licenses.    How  much  did  they  pay  to  the  states  ? 

14.  A  county  produces  an  average  of  80  bu.  of  wheat  to  the 
acre,  and  this  wheat  has  to  be  hauled  an  average  of  5  mi.  If 
good  roads  reduce  the  hauling  cost  5^  per  ton-mile,  how  much 
do  they  increase  the  value  of  the  wheat  per  acre  ?  At  60  lb.  to 
the  bushel,  what  part  of  a  ton  is  produced  to  the  acre  ? 

15.  Having  solved  Ex.  14,  let  us  find  the  saving  on  this  part 
of  a  ton  for  5  mi  at  5^  per  ton-mile. 

16.  Following  the  work  in  Ex.  15,  let  us  now  consider  how 
much  this  means  per  square  mile.  There  being  640  acres  to  a 
square  mile,  how  much  is  the  saving  per  square  mile? 

17.  If  the  county  mentioned  in  Exs.  14-16  contains  800  sq.  ml, 
and  0.6  of  the  land  is  used  for  growing  wheat,  how  much  does 
the  county  gain  in  value  of  wheat  per  year  by  having  good  roads  ? 


CHAPTER  V 
PRACTICAL  MEASUREXEFTS 

148.  Figures  commonly  Measttred.  We  are  already  familiar 
with  most  of  the  figures  commonly  measured.  We  shall  now 
review  some  of  these  and  learn  how  to  measure  others. 

C\  0\  CJ  HD  n 

Qiifldrikt«nl  Tr^«ioid  PiM«U«lofnm  BcetaagU  Squut 

149.  Quadrilateral.  A  figure  which  is  bounded  hy  four  straight 
lines  is  called  a  quadrilateral, 

150.  Trapezoid.  A  quadrilateral  which  has  one  pair  of  opposite 
sides  parallel  is  called  a  trapezoid. 

151.  Parallelogram.  A  quadrilateral  which  has  its  two  pairs 
of  opposite  sides  parallel  is  called  a  parallelogram. 

152.  Rectangle.  A  parallelogram  which  has  all  its  angles  right 
angles  is  called  a  rectangle. 

153.  Square.  A  rectangle  which  has  its  sides  all  equal  is 
called  a  square. 

154.  Polygon.  A  figure  which  is  bounded  by  straight  lines  is 
called  a  polygon.  The  figures  pictured  above  are  all  special  kinds 
of  polygons. 

As  a  preliminarj  to  this  chapter  the  tables  on  pages  108-119  should  be  re- 
Tiewed  ;  and  in  order  that  this  review  should  be  thorough,  much  oral  work  is 
provided  on  pages  1S6-187. 
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ORAL  EZBRCISS 

1.  Express  640  rd.  as  miles. 

2.  Express  64  oz.  as  pounds. 

8.  Express  2  A.  as  square  rods. 
4.  Express  83  ft.  as  rods ;  as  yard& 
6.  Express  54  cu.  ft.  as  cubic  yarda 

6.  Express  9  ft.  as  inches ;  as  yards. 

7.  Express  11  da.  as  hours ;  as  weeks. 

8.  Express  17  qt.  as  pints;  as  gallons. 

9.  Express  9  pk.  as  quarts ;  as  bushels. 

10.  How  many  cubic  inches  in  10  cu.  ft  ? 

11.  How  many  rods  in  3  mL  ?  in  10  mL  ? 

12.  How  many  yards  in  8  rd.  ?  in  10  rd.  ? 

13.  How  many  cubic  feet  in  2  cd.  of  wood  ? 

14.  Express  300  min.  as  hours ;  as  seconds. 

15.  How  many  quarts  in  a  barrel  of  81 J  gal.  ? 

16.  How  many  pints  in  a  60-gallon  hogshead  ? 

17.  Express  80  sq.  rd.  as  a  fraction  of  an  acre. 

18.  How  many  right  angles  in  270''?  in  180''? 

19.  How  many  days  from  May  23  to  June  25  ? 

20.  How  many  days  from  June  11  to  July  17? 

21.  What  part  of  a  16-carat  ring  is  pure  gold  ? 

22.  Express  11  yd.  as  rods;  as  feet;  as  inches. 

23.  Express  80  pt.  as  quarts ;  as  gills ;  as  gallons. 

24.  How  many  feet  in  2  rd.  8  ft.  ?  in  2  rd.  10  ft  ? 

25.  How  many  feet  in  10  rd.  ?  in  5  rd.  ?  in  2  rd.  ? 

26.  How  many  degrees  in  540'?  in  420'?  in  660'?  in  720'? 


ORAL  REVIEW  187 

27.  How  many  mills  in  $2.75  ? 

28.  How  many  days  from  August  15  to  October  15  ? 

29.  How  many  acres  in  a  tract  of  land  10  mi.  square  ? 

30.  How  many  days  from  January  17  to  February  17? 

81.  How  many  square  feet  in  10  sq.  yd.  ?  in  5  sq.  yd.  ? 

82.  Using  6  qt.  a  day,  how  long  will  3  bu.  of  oats  last  a  horse  ? 
88.  What  is  the  perimeter  of  a  square  that  is  4^ ft.  on  a  side? 

84.  What  is  the  side  of  a  square  whose  perimeter  is  14  ft.  4  in.  ? 
of  a  square  whose  perimeter  is  4^  ft  ? 

85.  Since  a  gallon  contains  231  cu.  in.,  how  many  gallons  in 
693  cu.  in.  ? 

86.  How  many  square  feet  in  a  surface  having  an  area  of 
720  sq.  in.  ? 

87.  Express  a  long  ton  (2240  lb.)  as  a  short  ton  and  hun- 
dredths ef  a  short  ton. 

88.  What  is  the  perimeter  of  an  equilateral  triangle  that  is 
3  ft  8  in.  on  a  side  ? 

89.  If  school  closes  June  21,  how  many  days  from  that  day 
to  the  Fourth  of  July? 

40.  How  many  quarts  will  a  10-bushel  bin  hold?  a  5-bushel 
bin  ?    How  many  pecks  in  each  ? 

41.  A  man  buys  a  building  lot  that  has  a  frontage  of  2  rd« 
How  many  square  feet  in  his  sidewalk  if  it  is  5  ft  wide  ? 

42.  A  cellar  15  ft  by  21  ft  is  to  be  excavated  to  a  depth  of 
6  ft   How  many  loads  (cubic  yards)  of  earth  must  be  removed  ? 

48.  If  a  man  buys  a  load  of  coal  weighing  1  T.  500  lb.,  how 
many  pounds  of  coal  does  he  buy  ?  Express  this  weight  in  tons 
and  tenths  of  a  ton. 
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WfilTTBN  BZBRCI8B 

1.  A  baseball  "  diamond,"  or  "  infield,"  is  a  square  90  ft  on  a 
side.   Draw  this  to  the  scale  of  1  in.  to  20  ft. 

As  we  found  on  page  110,  this  means  that  we  represent  20  ft.  by  1  in. 
Therefore  90  ft,  which  is  4^  x  20  ft.,  will  be  represented  by  4^  in.  Such 
work  is  very  practical. 

2.  On  the  infield  the  pitcher's  plate  is  60.5  ft  from  the  point 
where  two  sides  of  the  diamond  meet  at  the  home  base.  Draw 
another  plan  of  the  infield,  using  the  scale  of  1  in.  to  30  ft, 
and  mark  the  position  of  the  pitcher's  plate. 

8.  The  first,  second,  and  third  bases  are  placed  in  squares 
15  in.  on  a  side.   Draw  one  of  these  squares  to  the  scale  ^. 
This  means  that  5  in.  is  to  be  represented  by  1  in. 


4.  Fred  and  Rose  measure  a  house  that  is  being  built  near 
the  school.  They  find  it  to  be  20  ft  by  30  ft  Draw  a  ground 
plan  of  the  house  to  the  scale  of  1  in.  to  5  ft 

5.  They  find  that  the  front  door  is  4  ft  by  7  ft  6  inu  Draw  a 
plan  of  the  door  to  the  scale  r^. 

6.  A  brick  is  8  in.  long  and  4  in.  wide.  Draw  a  plan  of  the 
top  to  the  scale  j^. 

Teachers  should  give  much  work  in  measuring  and  in  drawing  to  scale. 
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7.  Rob  and  Mary  are  measuring  a  cellar  that  is  being  dug  for 
a  house.  They  use  a  tape  that  is  100  ft.  long.  It  is  divided  into 
feet,  inches,  half  inches,  and  quarter  inches.  How  many  inches 
in  the  tape  ?  How  many  half  inches  ?  How  many  quarter  inches  ? 


8.  They  find  that  the  workmen  have  dug  only  part  of  the 
cellar,  this  part  being  6  ft  wide.  Express  the  width  in  yards. 
Express  the  width  in  inches. 

9.  They  find  that  the  excavation  is  22  ft  6  in.  long.  Express 
this  in  feet  and  a  fraction ;  in  yards  and  a  fraction. 

10.  The  distance  from  where  Rob  is  to  the  house  is  412  ft  6  in. 
A  rod  being  16^  ft,  express  the  distance  in  rods. 

11.  If  a  field  is  17  rd.  long,  what  is  the  length  in  feet? 

12.  If  a  field  is  19  rd.  long  and  12  rd.  wide,  what  length  of 
fence  is  needed  to  inclose  it? 

13.  If  Jack  steps  27  in.  each  time,  and  takes  450  steps  in  com- 
ing from  his  home  to  the  school,  how  many  feet  does  he  come  ? 

In  each  half  year  the  teacher  should  give  plenty  of  work  in  practical  mea»- 
aring.  The  pupils  should  measure  the  lengths  of  their  ordinary  steps,  and  should 
learn  to  pace  such  distances  as  the  length  of  the  room  and  the  width  of  the 
playground.  They  should  become  perfectly  familiar  with  the  divisions  of  the 
ruler,  and  should  have  practice  in  estimating  the  height  of  the  room,  of  trees, 
and  of  the  schoolhouse ;  the  width  of  the  street  and  of  pieces  of  land ;  and  the 
distances  they  travel  in  coming  to  school.  In  order  to  be  real,  this  work  must 
apply  to  local  conditions  and  must  therefore  be  given  by  the  teacher. 
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DRAWING  TO  SCALE 

1.  Draw  a  plan  of  a  floor  16  ft.  long  and  12  ft  wide,  repre- 
senting 1  ft.  by  ^  in. 

2.  What  part  of  1  ft  is  ^  in.  ?  Then  the  drawing  in  Ex.  1  is 
what  part  as  long  as  the  floor  that  it  represents  ? 

3.  Draw  a  plan  of  a  box  cover  6  in.  by  10  in.,  to  the  scale  J. 

4.  Draw  a  plan  of  a  school  garden  56  ft  long  by  48  ft  wide, 
to  the  scale  of  |  in.  to  1  ft 

5.  Draw  a  plan  of  a  rug  that  the  class  is  weaving.    The  rug 
is  to  be  10  in.  by  16  in.    Use  the  scale  ^. 

6.  This  is  a  drawing  of  a  doll's  table  made  by  the  class.  The 
top  is  to  be  10  in.  by  12  in.  The  end  sup- 
ports are  to  be  10  in.  at  the  top,  7  in.  at 
the  bottom,  and  8  in.  high.  Draw  plans 
for  the  top  and  ends,  using  the  scale  \. 
The  end  supports  are  indented  1  in.  at  the 
distance  of  2  in.  from  each  bottom  comer. 

7.  Draw  a  plan  of  a  book  cover  that  the  boys  are  making. 
The  cover  is  to  be  5  in.  by  8  in.    Use  the  scale  ^. 

8.  A  corridor  in  a  school  building  is  12  ft  by  128  ft    Draw 
a  floor  plan  of  this  corridor,  using  the  scale  of  -^^  in.  to  1  ft 

9.  A  playground  near  our  school  is  65  ft.  by  125  ft    Draw  a 
plan  of  the  playground,  using  the  scale  of  ^^  in.  to  1  ft 

10.  A  schoolroom  is  40  ft.  long  and  20  ft  wide.    Draw  a  plan 
of  the  floor,  using  the  scale  ^^. 

11.  A  sitting  room  is  14  ft  by  18  ft    Draw  a  plan  of  the 
floor,  using  any  convenient  scale. 

12.  A  bedroom  is  12  ft  6  in.  by  16  ft    Draw  a  plan  of  the 
floor,  using  any  convenient  scale. 
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155.  Equilateral  Triangle.   A  triangle  in  which  the  three  sides 
are  equal  is  called  an  equilateral  triangle. 

A     A     ^ 


Eqnflatend 


156.  Isosceles  Triangle.   A  triangle  in  which  two  of  the  sides 
are  equal  is  called  an  isosceles  triangle. 

157.  Scalene  Triangle.   A  triangle  in  which  no  two  sides  are 
equal  is  called  a  scalene  triangle. 


K 


Right  Aent«  Obttut 

158.  Right  Triangle.  A  triangle  in  which  one  of  the  angles 
is  a  right  angle  is  called  a  right  triangle.  The  side  opposite  the 
right  angle  is  called  the  ht/potenuse. 

159.  Acute  Triangle.  A  triangle  in  which  all  the  angles  are 
acute  angles  is  called  an  acute  triangle. 

160.  Obtuse  Triangle.  A  triangle  in  which  one  of  the  angles 
is  an  obtuse  angle  is  called  an  obtuse  triangle. 

ORAL  EXERCISE 

1.  How  long  is  the  side  of  an  equilateral  triangle  if  the  per- 
imeter is  45  in.  ?  9  ft.  6  in.  ?  9^  yd.  ?  63  ft.  9  in.  ? 

2.  How  long  is  the  side  of  a  square  if  the  perimeter  is  84  in.  ? 
8  ft  4  in.  ?  16  yd.  8  in.  ?  60^  rd.  ?  120  in.  ? 

8.  How  long  is  the  fourth  side  of  a  quadrilateral  if  the  per- 
imeter is  85  in.  and  three  of  the  sides  are  10  in.,  20  in.,  80  in.  ? 
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1.  How  long  is  the  perimeter  of  an  equilateral  triangle  275|  ft 
on  a  side  ? 

Draw  figures  of  the  correct  shape  in  all  examples  on  this  page,  not  to 
scale  but  only  approximately. 

2.  A  triangle  has  a  perimeter  of  842  ft  8  in.   One  side  is  90  ft 
and  another  is  half  as  much  longer ;  how  long  is  the  thuti  ? 

3.  The  base  of  an  isosceles  triangle  is  35  ft,  and  each  of  the 
equal  sides  is  ^  longer.    How  long  is  the  perimeter  ? 

4.  Cut  off  the  three  angles  of  a  triangle  and  place  them 
together.    The  sum  is  equal  to  how  many  right  angles  ? 

Find  the  sides  of  equilateral  triangles  of  which  the  perimeters 
are  as  follows: 

5.  113  ft  3  in.  6.  127  yd.  7.  88  ft  3  m. 

Find  the  sides  of  squares  of  which  the  perimeters  are  as  follows  : 

8.  110  ft  4  in.  10.  61  yd.  2  ft  12.  118  ft  8  in. 

9.  42  ft  3j  in.  11.  2  ft  4  in.  13.  227  mi.  40  rd. 

14.  The  perimeter  of  an  isosceles  triangle  is  100  ft,  and  the 
unequal  side  is  33  ft    Find  the  length  of  one  of  the  equal  sides. 

15.  The  perimeter  of  an  isosceles  triangle  is  88  ft,  and  the 
unequal  side  is  \  of  the  perimeter.    Required  the  sides. 

16.  The  perimeter  of  a  triangle  is  24  ft  One  side  is  \  of  the 
perimeter  and  another  is  |  of  the  perimeter.  How  many  feet  are 
there  in  each  of  the  three  sides  ? 

17.  The  perimeter  of  a  triangle  is  120  ft  One  side  is  J^  of  the 
perimeter  and  another  is  \  of  the  perimeter.  How  many  feet  are 
there  in  each  of  the  three  sides  ? 
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161.  Area  of  a  Rectangle.  A  school  building  has  an  entrance 
hall  10  ft  long  and  4  ft.  wide.  The  floor  is  made  of  marble 
squares  1  ft.  on  a  side.  What  is 
the  easiest  way  of  finding  the 
number  of  squares? 

There  are  10  squares  in  each  row, 
and  there  are  4  rows.  Hence  there  are 
4  X  10  squares. 

In  the  same  way  we  see  that  the  area  of  the  floor  is 

4  X  10  sq.  ft  =  40  sq.  ft 

162.  Base  and  Height.  The  line  on  which  a  figure  appears  to 
stand  is  called  the  base.  The  distance  from  the  highest  point  above 
the  base  to  the  base  is  called  the  Iieight  or  altitude  of  a  figure. 

163.  Finding  the  Area  of  a  Rectangle.  From  the  above  example 
and  definitions  we  see  that 

The  area  of  a  rectangle  equals  the  product  of  the  base  and  height. 

It  must  always  be  understood  that  such  a  rule  refers  to  abstract  numbers. 
We  do  not  mean  that  we  multiply  10  ft.  by  4  ft  in  §  161,  but  that 

4  X  10  =  40,  the  number  of  square  feet. 

WfilTTSN  EXERCISE 
Find  the  areas  of  the  follounng  rectangles^  using  short  methods: 

1.  37J  ft  by  48  ft  5.  125  ft  by  160  ft 

2.  83^  yd.  by  42  yd.  6.  250  ft  by  324  ft 

8.  75  ft  by  96  ft  7.  625  ft  by  720  ft 
4.  66J  yd.  by  48  yd.                            8.  87^  in.  by  96  in. 

9.  Fmd  the  area  of  the  floor  of  a  room  24  ft  by  28  ft  6  in. 

The  teacher  should  give  plenty  of  practical  work  in  finding  the  areas  of 
floors,  platforms,  desks,  the  school  grounds,  the  sidewalk,  and  the  like. 
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1.  How  is  the  area  of  a  rectangle  found  ? 

2.  How  do  the  areas  of  these  triangles  compare  with  the 
areas  of  the  rectangles?  Then  a  triangle  is  what  part  of  a 
rectangle  of  the  same  base  and  the  same  height? 


3.  If  the  rectangle  ^  is  2  in.  wide  and  4  in.  high,  what  is  its 
area  ?  What  is  the  area  of  the  shaded  triangle  in  ^  ? 

4.  If  the  rectangle  ^  is  3  ft.  wide  and  5  ft.  high,  what  is  its 
area  ?  What  is  the  area  of  the  shaded  triangle  in  ^  ? 

5.  If  the  rectangle  C  is  4  yd.  wide  and  6  yd.  high,  what  is  its 
area?  What  is  the  area  of  the  shaded  triangle  in  C? 

6.  What  is  the  area  of  a  rectangle  with  base  6  ft  and  height 
9  ft.  ?  of  a  triangle  with  base  6  ft  and  height  9  f t  ? 

7.  How  do  you  find  the  area  of  a  triangle  ? 

8.  Do  you  know  of  some  triangular  piece  of  ground  the  area 
of  which  you  might  wish  to  find  ?  What  measurements  would 
you  take  to  find  the  area  of  such  a  piece  ? 

9.  What  is  the  area  of  a  triangular  flower  bed  with  base  20  ft 
and  height  10  ft  ? 

Find  the  areas  of  trianfjles  with  bases  and  heights  as  follows: 

10.  4  in.,  3  in.  12.  5  in.,  4  in.  14.  8  in.,  10  in. 

11.  8  in.,  6  m.  13.  7  in.,  6  in.  15.  9  ft,  4  ft 
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164.  Area  of  a  Triangle.  As  shown  on  the  preceding  page. 
The  area  of  a  triangle  equals  half  the  prodtiet  of  the  base  and 
altitude. 

For  example,  what  is  the  area  of  a  triangle  of  base  18  in.  and 

altitude  7  in.?  ,    ^  ^      . 

^  of  18  X  7  sq.  in.  =  63  sq.  in. 

ORAL  BZBRCI8B 

Using  cdiquot  parts^  state  the  areas  of  triangles  with  bases  and 
altitudes  as  follows : 

1.  80  in.,  75  in.  8.  60  in.,  33J  in.         6.  44  in.,  50  in. 

2.  16  in.,  125  in.         4.  80  in.,  25  in.  6.  120  in.,  16f  m. 

WSITTSN  SZBRCISB 
Find  the  areas  of  triangles  with  bases  and  altitudes  as  follows : 

1.  43  ft,  32  ft  5.  37^  ft,  42^  ft 

2.  7.9  in.,  8.7  in.  6.  2  yd.  32  in.,  27  in. 

8.  8.7  in.,  6.3  in.  7.  3  ft  4  in.,  2  ft  8  in. 

4.  15.2  in.,  9.4  in.  8.  2  ft  2\  in.,  1  ft  8 J  in. 

9.  What  is  the  area  of  an  equilateral  triangle  with  perimeter 
37  ft  6  in.  and  altitude  10.8  ft? 

10.  What  is  the  area  of  a  triangle  with  altitude  6.4  rd.  and 
base  17  rd.?  altitude  7.2  in.  and  base  17  in.? 

11.  The  two  sides  forming  the  right  angle  of  a  right  triangle 
are  30  rd.  and  40  rd.   What  is  the  area  in  square  rods  ?  in  acres  ? 

12.  What  is  the  number  of  square  feet  of  slating  required  for 
a  steeple,  the  surface  of  which  is  made  up  of  6  triangles,  each 
with  base  20  ft  and  altitude  65  ft? 
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ORAL  EZERCI8B 

1.  If  we  cut  triangle  T  from  this  parallelogram  and  place  it 

where  X  is,  what  kind  of  a  figure  do  we  have  ?  What  does  this  tell 

us  about  the  area  of  a  parallelogram? 

This  work  should  actually  be  done,  a  i>arallel- 
ogram  being  cut  from  paper  and  then  transformed 
into  a  rectangle  as  suggested. 


State  the  areas  of  paraUdograms  with  loses  and  heights  as  follows : 
2.  11  ft.,  9  ft.  4.  6  ft,  9 J  ft  6.  8  ft,  101  ft. 

8.  2  yd.,  1 J  ft  5.  4  in.,  6|  in.  7.  10  ft,  5J  ft 

State  the  areas  of  triangles  toith  bases  and  altitudes  as  follows: 
8.  7  ft,  6  ft  9.  8  ft,  4^  ft  10.  3  ft,  6  in. 

165.  Area  of  a  Parallelogram.  The  area  of  a  parallelogram 
equals  the  product  of  the  base  and  altitude. 

WRITTEN  EXERCISE 
Find  the  areas  of  parallelograms  with  bases  and  heights  as  follows: 

1.  19|  in.,  16.8  in.  4.  14.7  ft,  16.5  ft 

2.  171.4  ft,  27.2  ft  5.  3.75  in.,  2.33J  m. 
8.  6  ft  4  in.,  4  ft  6  in.  6.  16  ft  6  in.,  8.25  ft 

Find  the  areas  of  triangles  with  bases  and  altitudes  as  follows: 

7.  31.2  in.,  27.3  in.  9.  16.75  in.,  14.2  in. 

8.  32  ft  6  in.,  12  ft  10.  17.3  ft,  1  rd. 

11.  A  man  has  a  piece  of  land  in  the  form  of  a  parallelogram. 
The  base  of  the  parallelogram  is  36  rd.  and  the  height  is  24  rd. 
How  many  acres  are  there  in  the  piece  of  land? 
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166.  Altitude  of  a  ParaUelograxn.  What  is  the  altitude  of  a 
parallelogram  with  base  10  ft.  and  area  60  sq.  ft  ? 

If  the  base  is  10  ft  and  the  altitude  is  1  ft,  the  area  is  10  sq.  ft 
Therefore  the  number  of  feet  in  the  height  is  60  sq.  ft  h-  10  sq.  ft,  or  6. 

In  practical  computation  we  do  not  label  the  numbers ;  we  simply  divide 

60  by  10. 

Teachers  should  review  with  care  the  statement  on  page  18  with  respect  to 
abstract  and  concrete  numbers.  They  should  also  encourage  the  pupils  to  find 
the  areas  of  pieces  of  land  in  the  forms  of  triangles  and  i>arallelogram8  if  such 
can  be  found  in  the  vicinity  of  the  school.  Only  part  of  the  examples  on 
pages  196  and  197  need  be  taken  by  any  one  class. 


WSITTBN  BZBRCISS 
Find  the  area*  of  paraUelogratM  with  bases  and  heights  as  follows  : 

1.  6.7  in.,  8.9  in.  6.  17  ft  8  in.,  27  in. 

2.  42.5  ft,  27.8  ft  7.  9  ft  6  in.,  6  f t  9  m. 
8.  16.9  ft,  7.2  ft                           8.  845  ft,  127  ft 

4.  8  ft,  2  ft  7  m.  9.  2  yd.  17  in.,  2  ft  8  in. 

5.  5  ri  6  ft,  2J  rd.  10.  17  yd.  28  in.,  6  yd.  2  m. 

Find  the  heights  of paraUdograms  with  hoses  and  areas  as  follows: 

11.  15^  in.,  108.5  sq.  in.  16.  129  ft,  10,820  sq.  ft 

12.  25  ft,  275  sq.  ft  16.  81  ft  2  m.,  187  sq.  ft 

18.  22  ft  4  in.,  268  sq.  ft  17.  16  ft  8  in.,  100  sq.  ft 
14.  24  ft  6  m.,  588  sq.  ft  18.  17  ft  6  in.,  105  sq.  ft 

Find  the  heights  of  triangles  with  bases  and  areas  as  follows : 

19.  4  in.,  6  sq.  in.  22.  12  in.,  60  sq.  in. 

20.  9  m.,  86  sq.  in.  28.  14  ft,  70  sq.  ft 

21.  10  in.,  45  sq.  in.  24.  12  yd.,  72  sq.  yd. 
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167.  Area  of  a  Trapezoid.  If  a  trapezoid  T  has  its  double  cut 
from  paper  and  turned  over  and  fitted  to  it,  like  D,  the  two 

together  make  a  parallelogram.        , 

This  is  easily  seen  by  cutting      /          T        \          o  / 

figures  out  of  paper.   Therefore    ^ ^^ f 

The  area  of  a  trapezoid  eqkiah  half  the  area  of  a  rectangle  with 
the  same  altitude  and  with  a  base  equal  to  the  sum  of  the  two 
parallel  sides  of  the  trapezoid. 

For  example,  what  is  the  area  of  a  trapezoid  of  altitude  4  in. 
and  parallel  sides  8  in.  and  10  in.? 

The  area  is  J  of  4  x  (8  +  10)  sq.  in.,  or  J  of  4  x  18  sq.  in.,  or  36  sq.  in. 

ORAL  BZBRCISB 

State  the  areas  of  trapezoids  with  altitudes  first  given  below^ 
followed  by  the  two  parallel  sides: 

1.  6  in.,  7  in.  and  13  in.  4.  15  in.,  8  in.  and  12  in. 

2.  10  in.,  12  in.  and  13  in.      6.  17  in.,  9  in.  and  11  in. 

3.  14  in.,  14  in.  and  16  in.      6.  11  in.,  11  in.  and  19  in. 

WRITTEN  EXERCISE 

Find  the  areas  of  trapezoids  with  altitudes  first  given  below^ 
followed  by  the  two  parallel  sides : 

1.  13^  in.,  6^  in.  and  14  in.  4.  2.5  in.,  2.1  in.  and  4.2  in. 

2.  22  in.,  11 J  in.  and  9 1  in.  5.  3^  ft,  4  ft.  and  b\  ft 

3.  1.5  in.,  1.5  in.  and  3.4  in.  6.  17  rd.,  16  rd.  and  23  rd. 

7.  If  the  area  of  a  trapezoid  is  8J  sq.  in.  and  the  parallel  sides 
are  3^  in.  and  4|  in.,  what  is  the  altitude  ? 

8.  If  the  altitude  of  a  field  in  the  form  of  a  trapezoid  is  10  rd., 
and  the  parallel  sides  are  Sl|  rd.  and  16|  rd.,  what  is  the  area  ? 
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OSAL  BXBRCISS 
1.  If  C  =  l  cu.  in.,  what  is  the  volume  of  ^?  the  volume  of  -4? 


i--\ 

k 

A  B  C 

2.  What  is  the  volume  of  a  work  box  3  in.  by^  in.  by  2  in.? 

State  the  volumes  of  solids  of  the  follovnng  dimensions : 

3.  4  in.,  5  in.,  6  in.  5.  2  in.,  3  in.,  10  in. 

4.  8  in.,  8  in.,  7  in.  6.  6  in.,  8  in.,  10  in. 

168.  Rectangular  Solid.  A  solid  having  six  sides,  each  side 
being  a  rectangle,  is  called  a  rectangular  solid.  If  the  sides  are 
all  squares,  the  solid  is  called  a  cube. 

169.  Volume  of  a  Rectangular  Solid.  The  volume  of  a  rectangu- 
lar solid  equals  the  product  of  the  three  dimensions. 

In  finding  volumes  we  do  not  write  3  in.  x  4  in.  x  2  in.,  but 
3  X  4  X  2  cu.  in.  It  is  customary,  however,  in  giving  dimensions, 
to  write  3  in.  x  4  in.  x  2  in.,  or  3"  x  4"  x  2",  reading  either  of 
these  expressions  "8  inches  by  4  inches  by  2  inches." 

ORAL  EXERCISE 
Find  the  volumes  of  solids  of  the  following  dimensions  : 

1.  3"  X  4"  X  7".     6.  2'  X  3'  X  6'.         9.  20'  x  30'  x  5'. 

2.  6'  X  8'  X  10'.     6.  5'  X  6'  X  10'.      10.  11"  X  11"  X  10". 

8.  3'  X  8'  X  11'.      7.  4'  X  7'  X  10'.      11.  6  yd.  X  8  yd.  x  2  yd. 
4.  2"  X  8"  X  9".     8.  6'  X  9'  X  10'.      12.  6  ft  x  8  ft  x  11  ft 
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WSITTKN  SXlCRaSS 

1.  How  many  cubic  inches  in  an  aquarium  16  in.  long,  8^  in. 
wide,  and  9^  in.  deep  ? 

2.  How  many  cubic  feet  of  masonry  in  a  wall  40  ft.  long, 
80  J  ft  high,  and  1 J  ft  thick  ? 

3.  A  cellar  24  ft  by  39  ft  by  6  ft  is  to  be  excavated.  How 
much  will  it  cost  at  40^  a  load  (cubic  yard)  ? 

4.  How  many  cords  in  a  pile  of  4-foot  wood  5  ft  high  and 
56  ft  long?  O'ft  high  and  128  ft  long? 

6.  How  many  loads  of  earth  must  be  taken  out  in  excavating 
a  cellar  24  ft  by  18  ft,  and  7  ft  deep  ? 

6.  How  much  will  it  cost  to  excavate  a  ditch  150  ft  by  2  ft 
by  6  ft,  at  50^  per  cubic  yard  ?  at  62^^  per  cubic  yard  ? 

7.  A  schoolroom  is  32  ft  8  in.  long,  18J  ft  wide,  and  12|^  ft 
high.    What  is  the  number  of  cubic  feet  in  the  room  ? 

8.  A  tunnel  720  ft  long  has  a  cross-section  area  of  180  sq.  ft 
How  much  earth  and  rock  were  excavated  ?  (Imagine  the  cross 
section  10  ft  by  18  ft) 

9.  The  dimensions  of  a  room  are  14  ft,  12  ft,  and  9  ft  How 
many  square  feet  of  floor  ?  of  walls  ?  of  ceiling  ? 

10.  In  preparing  a  flower  bed  in  a  park  it  was  necessary  to  fill 
in  a  space  60  ft  by  100  ft  to  an  average  depth  of  1 J  ft  The  earth 
cost  33  J  ^  a  load.   What  was  the  total  cost  of  the  earth  used  ? 

11.  The  interior  of  a  freight  car  is  8  ft  wide,  34  ft  long,  and 
7  ft  high.  How  many  cubic  feet  does  it  contain  ?  If  it  is  filled 
with  grain  to  a  height  of  5  ft,  what  is  the  weight  of  the  grain 
at  60  lb.  to  the  bushel,  allowing  1\  cu.  ft  to  the  bushel  ? 

Teachers  should  frequently  require  the  pupils  to  estimate  results  in  advance. 
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170.  Practical  Equivalents.  In  the  problems  given  below,  refer 
to  these  measurements  without  memorizing  them. 

31J  gaL  =  l  bbl.  7J  gaL  =  l  cu-  ft. 

231  cu.  in.  =  1  gaL  4^  cu.  f t. = 1  bbL 

24|  cu.  ft.  =  1  perch  1^  cu.  f t  =  1  bu. 

The  three  values  in  the  right-hand  column  are  the  ones  usually  taken, 
but  they  are  not  exact.  For  example,  a  bushel  is  2150.42  cu.  in. 

In  estimating  brickwork,  take  22  bricks  with  the  mortar  as  1  cu.  ft. 

A  ton  of  hay  varies  from  about  450  cu.  ft.  to  550  cu.  ft,  depending  on 
the  quality  and  on  how  much  the  hay  has  settled,  but  500  cu.  ft.  may  be 
taken  in  solving  the  problems.  The  volume  of  a  ton  of  coal  depends  upon 
the  size  and  kind  of  the  coal,  but  85  cu.  ft.  may  be  taken  for  our  purposes. 

In  examples  like  the  following,  all  measures  refer  to  inside  dimensions. 

WfilTTBir  BXSRCISB 

1.  How  many  bushels  in  a  bin  6  ft.  by  7  ft.  by  4  ft.  ? 

2.  How  many  bushels  in  a  bin  5  ft.  by  9  ft.  by  3  ft.  ? 

3.  How  many  bushels  in  a  box  18  in.  wide,  3  ft.  long,  and 
2ft.  deep? 

4.  How  many  gallons  in  a  tank  5  ft.  by  6  ft.  by  4  ft  ? 

5.  How  many  gallons  in  an  aquarium  14  in.  long,  9  in.  wide, 
and  11  in.  deep  ? 

6.  How  many  gallons  in  a  tank  6^  ft  long,  3^  ft  wide,  and 
2J ft  deep? 

7.  A  cistern  is  6  ft  square  at  the  bottom  and  5  ft  deep.  How 
many  barrels  will  it  hold  ? 

8.  An  iron  tank  is  8  ft  long,  6^  ft  wide,  and  4|  ft  deep. 
How  many  barrels  will  it  contain? 

9.  A  watering  trough  is  6  ft  long,  18  in.  wide,  and  14  in.  deepi 
How  many  barrels  will  it  contain  ? 
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10.  A  coal  bin  is  21  ft  long,  13  ft  wide,  and  8  ft  deep.  About 
how  many  tons  of  coal  will  it  hold  ? 

11.  A  coal  bin  is  14  ft  long,  8}  ft  wide,  and  6^  ft  deep. 
About  how  many  tons  of  coal  will  it  hold? 

12.  A  haymow  is  22  ft  long,  14  ft  wide,  and  9  ft  high.  About 
how  many  tons  of  hay  will  it  hold  ? 

13.  A  bam  has  two  haymows,  each  24  ft  long,  15  ft  6  in.  wide, 
and  10  ft  high.   About  how  many  tons  of  hay  will  it  hold  ? 

14.  How  many  cords  of  wood  in  a  pile  4  ft  wide,  7  ft  high, 
and  82} ft  long? 

15.  How  many  cords  of  wood  in  a  pile  4  ft  wide,  6}  ft  high, 
and  44  ft  long  ? 

16.  K  a  schooboom  is  80  ft  long,  15  ft  wide,  and  12  ft  high, 
and  180  cu.  ft  of  air  should  be  allowed  to  each  person,  how 
many  will  the  room  accommodate  ? 

17.  A  tank  holds  82,500  gaL  About  how  many  cubic  feet 
does  it  contain  ? 

18.  An  aquarium  contains  8^  cu.  ft  About  how  many  gallons 
does  it  hold  ? 

19.  An  aquarium  is  18  in.  long,  9J  in.  wide,  and  10 J  in.  deep. 
How  many  gallons  does  it  hold  ? 

20.  A  can  containing  1782.5  cu.  in.  is  full  of  milk.  What  is 
the  milk  worth  at  6^  a  quart  ? 

21.  A  wall  is  82J  ft  long,  2  ft  thick,  and  82J  ft  high.  How 
many  perches  of  masonry  does  it  contain  ? 

22.  A  brick  wall  is  to  be  built  42  ft  long,  1}  ft  thick,  and 
6^  ft  high.   About  how  many  bricks  will  be  needed  ? 

23.  How  much  will  a  mason  charge  for  laying  a  wall  20  ft 
long,  l^ft  thick,  and  5} ft  high,  at  $1.87}  a  perch? 
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24.  The  standard  Florida  orange  box  for  shipping  is  12  in.  bj 
12  in.  by  26|  in.   How  many  cubic  inches  does  it  contain  ? 

Use  cancellation  in  all  such  cases. 

25.  In  shipping  Georgia  peaches  a  crate  8  in.  by  12j[-  in.  by 
22  in.  is  used.  This  crate  contains  how  many  cubic  inches  more 
than  1  bu.? 

26.  In  New  Jersey  a  bushel  cranberry  box  is  12  in.  by  8|  in. 
by  22  in.   How  does  this  differ  from  the  standard  bushel  ? 

27.  California  apples  and  pears  for  local  use  are  shipped  in 
a  50-pound  box  22  in.  by  10  in.  by  12  in.  How  does  this  differ 
in  capacity  from  the  standard  bushel  ? 

28.  A  California  cantaloupe  crate  is  88  in.  long,  16  in.  wide, 
and  15  in.  deep.   How  many  cubic  inches  does  it  contain  ? 

29.  The  California  orange  box  is  sometimes  26^  in.  by  11^  in. 
by  11 J  in.,  and  sometimes  22  in.  by  7|  in.  by  17 J  in.  Which 
holds  the  more,  and  how  many  cubic  inches  more  ? 

30.  Dried  fruits  are  shipped  in  50-pound  or  25-pound  boxes. 
The  50-pound  box  is  15J  in.  by  9  in.  by  9  in.  How  many  cubic 
inches  in  the  box  ? 

31.  The  25-pound  box  mentioned  in  Ex.  80  is  sometimes 
13|  in.  by  9|  in.  by  5|  in.,  and  sometimes  16  in.  by  9  in.  by  5  in. 
Which  box  holds  the  more,  and  how  much  more  ? 

32.  For  shipping  fruit  out  of  the  state,  the  sizes  of  some  of 
the  boxes  used  in  California  are  as  follows : 

Plums,      18  J  in.  by  11 1  in.  by  4  in. 
Cherries,  16|  in.  by  lOf  in.  by  2J  uu 
Pears,      18J  in.  by  11|  in.  by  8 J  m. 
Peaches,  18J  in.  by  llf  in.  by  4 J  in. 

Find  the  number  of  cubic  inches  in  each  of  these  boxes. 
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171.  Other  Problems  Relating  to  Voliimes.  Instead  of  having 
the  three  dimensions  of  a  rectangular  solid  g^ven  to  find  the 
volume,  we  may  have  the  volume  and  certain 
dimensions  given  to  find  other  dimensions. 

1.  How  thick  is  a  box  5  ft.  long  and  4  ft. 
wide,  containing  60  cu.  ft 

Since  it  is  5  ft.  long  and  4  ft.  wide,  the  area  of  the  base  is  20  sq.  ft 
If  the  box  were  1  ft.  high,  the  volume  would  be  20  cu.  ft 
Therefore  the  box  is  as  many  times  1  ft  high  as  60  cu.  ft  •*-  20  cu.  ft, 
or  3.   Therefore  the  box  is  3  ft  high. 

The  number  of  euMc  units  of  volume,  divided  by  the  product  of 
the  numbers  of  units  of  two  dimensions,  equals  the  number  of  units 
of  the  third  dimension. 

This  is  sometimes  expressed  thus :  The  volume  divided  by  two 
dimensions  equals  the  third  dimension. 

2.  What  is  the  area  of  the  base  of  a  block  2^  in.  high,  contain- 
ing 70  cu.  in.  ? 

If  the  block  were  only  1  in.  high,  the 
volume  would  be  70  cu.  in. + 2  J, or  28 cu.  in. 
But  the  area  of  the  base  of  such  a  block 
is  28  sq.  in.  Therefore  the  area  of  the 
base  is  28  sq.  in. 

This  may  be  briefly  stated  as  follows :  The  volume  divided  by 
the  height  equals  the  area  of  the  base, 

3.  What  is  the  thickness  of  a  block  containing  100  cu.  in., 
the  base  containing  30  sq.  in.  ? 

If  the  block  were  1  in.  thick,  it  would  contain 
30  cu.  in.  Therefore  it  is  as  many  times  1  in.  thick  as 
100  cu.  in.  -f-  30  cu.  in.,  or  3  J.   Hence  it  is  3^  in.  thick. 

This  may  be  briefly  stated  as  follows : 

The  volume  divided  by  the  area  of  the  base  equals  the  height. 
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WfilTTBn  XXERCISB 

!•  How  many  cubic  feet  in  a  hall  60  ft  by  80  ft.  by  23  ft,  ? 
The  pupils  should  measure  the  schoolroom  and  then  apply  Ex.  16,  page  202. 

2.  A  tank  with  base  9  ft.  by  16f  ft.  contains  900  cu.  ft   How 
deep  is  it  ? 

3.  A  box  with  base  18  in.  by  20  in.  contains  3900  cu.  in. 
How  deep  is  it? 

4.  A  tank  4  ft  deep  contains  450  cu.  ft    What  is  the  area 
of  the  base  ? 

5.  A  hall  22  ft  high  and  30  ft  wide  contains  28,600  cu.  ft 
Find  the  length. 

6.  A  block  containing  700  cu.  ft  has  a  base  area  of  56  sq.  ft 
How  high  is  it  ? 

7.  A  hall  contains  41,341.3  cu.  ft    It  is  41.3  ft  long  and 
86.4  ft  wide.   How  high  is  it  ? 

8.  A  box  contains  42,159  cu.  in.   The  area  of  the  bottom  is 
1081  sq.  in.   How  deep  is  the  box  ? 

9.  A  block  of  granite  is  14  in.  long  and  8.3  in.  wide.    It 
contains  836.64  cu.  in.   How  thick  is  it  ? 

10.  The  floor  of  a  hall  contains  1386  sq.  ft  The  hall  contains 
15,246  cu.  ft   Required  the  height 

11.  A  storeroom  is  14.3  ft  long,  13  ft  6  in.  wide,  and  has  a 
capacity  of  2316.6  cu.  ft   How  high  is  the  room  ? 

12.  The  floor  of  a  bedroom  is  square  and  contains  144  sq.  ft 
If  the  room  contains  1368  cu.  ft,  find  the  three  dimensions. 

First  find  the  two  equal  factors  of  144. 

13.  A  room  containing  2110.68  cu.  ft  is  16.4  ft  long,  and 
has  a  floor  area  of  234.52  sq.  ft  What  are  the  three  dimensions 
of  the  room? 
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14.  How  many  cubic  feet  in  a  bin  that  is  6  ft.  4  in*  long,  8  ft* 
wide,  and  8  ft.  6  in.  deep  ? 

15.  Express  in  bushels  the  volume  of  a  bin  4  ft.  by  6  ft.  by 
3  ft  6^  in.,  allowing  2150  cu.  in.  to  the  busheL 

16.  How  many  bars  of  soap,  each  4  in.  long,  2|  in.  wide,  and 
1^  in.  thick,  can  be  packed  in  a  box  16  in.  long,  13|  in.  wide, 
and  1  ft.  deep  ?   Will  the  bars  fit  in  the  box  ? 

17.  At  $9  a  thousand,  what  is  the  value  of  the  bricks  in  a 
kihi  60  ft.  long,  25  ft.  wide,  and  9  ft.  high,  each  brick  being  4  in. 
by  8  in.  by  2  in.  ? 

18.  The  length  of  a  tank  is  twice  as  great  as  the  width,  and 
the  width  is  twice  as  great  as  the  depth.  If  the  width  is  2  yd., 
how  many  gallons  does  the  tank  hold  ? 

19.  A  cord  of  stone  having  the  same  volume  as  a  cord  of 
wood,  what  is  a  pile  of  cut  stones  27  ft.  long,  5  ft.  wide,  and  6  ft. 
high  worth  at  $4.20  a  cord  ? 

20.  If  it  takes  550  cu.  ft.  of  clover  hay  to  make  a  ton,  how 
many  tons  of  clover  hay  will  fill  a  mow  82  ft.  long,  the  width 
being  double  the  depth  and  half  the  length  ? 

21.  How  many  gallons  of  water  are  there  in  a  watering  trough 
that  is  6  ft  long  and  16  in.  wide,  the  depth  of  the  water  being 
three  fourths  of  the  width  ? 

22.  A  bin  21  ft  6  in.  long  and  10  ft  wide  is  filled  with  wheat 
to  the  depth  of  5  ft  Allowing  2150  cu.  in.  to  the  bushel,  what 
is  the  wheat  worth  at  80^  a  bushel  ? 

23.  A  cellar  is  82  ft  long,  17  ft  wide,  and  8  ft  6  in.  deep. 
How  much  will  it  cost  to  build  the  wall,  1  ft  thick,  at  85^ 
per  cubic  foot,  no  allowance  being  made  for  openings,  and  the 
length  of  the  wall  being  determined  by  the  outside  measure, 
thus  doubling  the  comers? 
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173.  Capacity  and  Weight.  The  laws  of  the  varioas  states 
nsaally  specify  the  weight  of  a  bushel,  requiring  it  to  weigh 
at  least  the  amount  specified  below.  This  table  should  not  be 
committed  to  memory,  but  used  for  reference. 


Com  (in  the  ear), 

701b. 

Oats, 

821b. 

Barley, 

481b. 

Dried  Apples, 

261b. 

Com  (shelled).  Rye, 

561b. 

Timothy  Seed, 

451b. 

Wheat,  Clover  Seed,  Peaa, 

601b. 

Dried  Peaches, 

831b. 

Beans,  White  Potatoes, 

601b. 

Sweet  Potatoes, 

551b. 

Buckwheat, 

481b. 

Onions, 

481b. 

WSITTBN  EXERCISE 

1.  How  many  tons  to  1000  bu.  of  wheat?  to  1000  bu.  of  oats? 

2.  How  many  bushels  of  white  potatoes  to  the  ton  ? 

3.  How  many  bushels  to  a  ton  of  com  in  the  ear  ?  How  many 
bushels  to  a  ton  of  shelled  com  ? 

4.  How  many  tons  to  1000  bu.  of  com  in  the  ear?    How 
many  tons  to  1000  bu.  of  shelled  com  ? 

Find  the  number  of  bushels  to  a  tan  of  the  following : 

5.  Oats.  8.  Onions. 

6.  Buckwheat  9.  Sweet  potatoes. 

7.  Clover  seed.  10.  Timothy  seed. 

11.  A  bushel  of  rye  weighs  how  many  times  a  bushel  of  oats  ? 

12.  A  bushel  of  oats  is  what  part  as  heavy  as  a  bushel  of 
shelled  com? 

13.  A  bushel  of  timothy  seed  is  what  part  as  heavy  as  a 
bushel  of  buckwheat?  It  is  what  part  as  heavy  as  a  bushel 
of  peas? 


LITTLE  EXAMINATIONS 

L    1.  Find  the  area  of  a  rectangle  47  ft  6  in.  by  82  ft.  6  in. 

2.  Find  the  area  of  a  triangle  with  base  16  ft.  and  height  6  ft. 

3.  Find  the  area  of  a  parallelogram  with  base  7  ft.  6  in.  and 

height  4  ft  2  in. 

4.  Find  the  area  of  a  trapezoid  with  parallel  sides  4  ft  6  in. 

and  3  ft  4  in.,  and  height  2  ft  6  in. 

5.  Find  the  volume  of  a  rectangular  solid  2  ft  3  in.  long, 

1  ft  8  in.  wide,  and  13  in.  deep. 

II.    1.  Find  the  area  of  a  rectangle  1  yd.  9  in.  by  2  yd.  16  in. 

2.  Find  the  area  of  a  triangle  with  base  14  rd.  7  ft  and 

height  9  rd.  3  ft 

3.  Find  the  area  of  a  rectangle  8^  ft  by  4^  rd. 

4.  Find  the  area  of  a  parallelogram  with  base  127  rd.  8J  ft 

and  height  64  rd. 

5.  Find  the  volume  of  a  rectangular  solid  6  ft  8  in.  by  5  ft 

4  in.  by  2  ft  6  in. 

III.    1.  Find  the  area  of  a  rectangle  84  rd.  4  J  ft  by  126  rd. 

2.  Find  the  area  of  a  triangle  with  base  12J  ft  and  height 

17  in. 

3.  Find  the  area  of  a  rectangle  6}  rd.  by  146  ft 

4.  Find  the  area  of  a  triangle  with  base  37  rd.  4\  ft  and 

height  36  ft 

6.  Find  the  volume  of  a  rectangular  solid  3  ft  9^  in,  long, 

2  ft  7J  in.  wide,  and  16  in.  deep. 
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REVIEW  AND  DRILL 
I.  DRILL  SECTION 
WfilTTBN  EZESCISB 

1.  Write  in  our  common  numerals  the  number  sixty  million, 
two  hundred  seventynseven  thousand,  eight  hundred  nine. 

2.  Write  in  our  common  numerals  the  number  seventy-two 
and  sixty-four  thousandths. 


Add  the  following : 

3. 

4. 

5. 

6. 

7. 

^96 

♦8.61 

♦5.42 

♦8.87 

♦6.43 

4.83 

7.43 

6.84 

2.93 

4.21 

5.77 

9.86 

.76 

8.40 

8.36 

6.09 

2.08 

1.20 

1.20 

5.60 

.73 

1.39 

9.08 

.67 

3.57 

4.86 

2.57 

6.77 

.42 

6.79 

8.  From  the  sum  of  $72.86  and  ♦47.63  subtract  ♦107.59. 
Perform  the  following  operations  : 


»-l+J- 

14.  vv  +  f 

19.  1J  +  2|. 

24.  0.7  X  1.2. 

10.  I-f. 

"'  l^f-i- 

20.  3^  +  2 J. 

25.  1.8  X  2.3. 

11. 1+I. 

16.  \<A^^. 

21.  6J-8J. 

26.  1.6  X  0.9. 

12.|-i. 

".  iV-^f 

22.  7|-2J. 

27.  0.6  X  0.91. 

13.  i-i- 

18.^1-1. 

23.  ^  X  2^. 
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28.  1.44  +  1.2. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXERCISE 

1.  I  have  measured  the  length,  width,  and  height  of  this 
room.  How  do  I  find  the  number  of  square  feet  in  the  walls 
and  ceiling,  including  all  openings? 

2.  I  have  measured  the  length  and  width  of  a  room.  How 
do  I  find  the  number  of  square  yards  of  linoleum  needed  to 
cover  a  floor? 

3.  I  know  the  dimensions  of  this  room  and  the  dimensions 
of  aU  openings.  How  do  I  find  the  number  of  square  yards  of 
plastering  needed  for  the  walls  and  ceiling,  allowing  for  the 
doors  and  windows  ? 

4.  How  do  you  find  the  number  of  square  feet  of  flooring 
needed  to  cover  the  floor  of  your  schookoom? 

5.  How  do  you  find  the  number  of  square  yards  of  plaster 
needed  for  this  room  ? 

6.  If  you  know  the  cost  of  shingles  by  the  bunch  and  the 
number  of  bunches  necessary  to  cover  a  given  area,  bow  do 
you  find  the  cost  of  shingles  for  a  roof  of  given  dimensions? 

7.  How  do  you  find  the  cost  of  a  sidewalk  to  be  laid  in 
front  of  the  schoolhouse? 

8.  Given  the  length,  breadth,  and  thickness  of  a  rectangular 
solid,  how  do  you  find  the  volume  ? 

9.  Given  the  volume  of  a  rectangular  solid  and  two  dimen- 
sions, how  do  you  find  the  third  dimension  ? 

10.  If  you  know  the  number  of  bricks  needed  for  a  cubic  foot 
of  wall,  how  do  you  estimate  the  number  of  thousand  bricks 
needed  to  build  a  wall  ? 


INDUSTRIAL  PEOBLEMS 
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m.  INDUSTRIAL  PROBLEMS 


GETTING  HORSES  READY  FOR  MARKET 


1.  To  one  lot  of  horses  a  dealer  fed  com.  In  this  case  the 
average  weight  increased  from  1436  lb.  to  1674  lb.  in  112  da. 
What  was  the  average  increase  per  day? 

2.  To  another  lot  he  fed  three  parts  com  to  one  of  oats,  and 
the  average  weight  increased  from  1468  lb.  to  1734  lb.  in  112  da. 
What  was  the  average  increase  per  day  ? 

3.  To  a  third  lot  he  fed  half  com  and  half  oats,  the  increase 
being  from  1463  lb.  to  1736  lb.  in  112  da.  What  was  the  aver- 
age  increase  per  day  in  this  case  ? 

Examples  like  this,  representing  scientific  experiments,  not  only  give  the 
pupils  exercise  in  computation  but  also  give  them  some  idea  of  the  way  in  which 
the  government  is  trying  to  solve  the  problem  of  how  to  improve  stock.  In 
rural  schools  similar  problems  may  be  brought  to  class  by  the  pupils. 
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THE  PARCEL  POST 

1.  The  captain  of  our  school  baseball  team  finds  that  the  cata- 
logue from  which  he  orders  supplies  teUs  the  weight  of  the  articles. 
The  parcel  post  rates  (1915)  for  shipping  in  four  zones  are: 

Pounda    Local  Rate      First  Zone   Second  Zone    Third  Zone   Fourth  Zone 
1  $0.05  $0.05  $0.05  $0.06  $0.07 


2 

.06 

.06 

.06 

.08 

.11 

3 

.06 

.07 

.07 

.10 

.16 

4 

.07 

.08 

.08 

.12 

.19 

6 

.07 

.09 

.09 

.14 

.23 

6 

.08, 

.10 

.10 

.16 

.27 

7 

.08 

.11 

.11 

.18 

.31 

8 

.09 

.12 

.12 

.20 

.35 

9 

.09 

.13 

.13 

.22 

.39 

10  .10  .14  .14  .24  .43 

The  first  zone  is  from  1  mi.  to  50  mi.,  the  second  is  from  50  mL  to 
150  mi.,  the  third  is  from  150  mi.  to  300  mL,  and  the  fourth  is 
from  300  mi.  to  600  mL  Our  school  is  75  mL  from  the  city  where 
the  captain  buys  the  goods.  He  buys  three  bats  at  45^,  the  ship- 
ping weight  of  each  being  50  oz.  How  much  money  does  he  have 
to  send  for  the  bats  and  postage  ? 

Any  weight  between  1  lb.  and  2  lb.  is  counted  as  2  lb.,  and  so  on.  The 
limit  of  weight  in  the  first  and  second  zones  is  50  lb.,  in  other  zones  20  lb. 

2.  The  captain  wishes  two  catcher's  mitts.  They  cost  $2  each, 
and  the  shipping  weight  of  each  is  25  oz.  How  much  money  does 
he  have  to  send  for  the  mitts  and  postage  ? 

3.  Another  team  is  170  mi.  from  the  city  where  it  buys  sup- 
plies. The  captain  of  that  team  sends  for  two  baseball  masks. 
They  cost  $1.40  each,  and  the  weight  of  each  is  24  oz.  How 
much  money  must  he  send  for  the  masks  and  postage? 


CHAPTER  VI 
INTRODUCTION  TO  PERCENTAGE 

173.  The  Need  of  knowing  about  Per  Cents.  Fred  Roberts  is 
detain  of  the  baseball  team  of  the  sixth  grade  of  our  schooL 
He  finds  that  he  can  buy  at  the  store  a  catcher's  mitt  for  $2. 
The  next  day  he  sees  that  it  has  been  marked  down  10  per  cent 
He  now  begins  to  think  that  it  is  necessary  that  he  should  know 
what  per  cent  means. 

If  any  one  in  the  class  knows,  he  may  tell  the  meaning,  otherwise  it 
may  be  taken  up  after  §  174.  This  page  is  merely  a  kind  of  preparatory 
reading  lesson. 

Mrs.  Roberts,  Fred's  mother,  wishes  to  buy  a  suit  of  clothes 
for  Fred.  The  price  was  $15,  but  the  suit  has  been  marked  down 
20  per  cent.  If  she  wishes  to  buy  the  suit,  she  must  know  what 
this  means.   Do  you  know  what  it  means  ? 

The  teacher  has  to  make  a  report  of  the  number  of  pupils 
tardy  or  absent  last  week.  She  says  in  the  report  that  5  per 
cent  of  the  pupils  were  tardy  and  2  per  cent  were  absent.  Do 
you  know  what  this  means? 

A  man  wishes  to  buy  an  automobile.  He  can  buy  a  new  one 
of  the  kind  he  likes  for  $1160,  but  one  that  is  nearly  new  is 
offered  for  25  per  cent  less  than  this  price.  Do  you  know  how 
to  find  what  the  man  would  have  to  pay  for  this  car  ? 

It  is  not  necessary  that  any  pupil  should  answer  these  questions.  What  is 
of  importance  is  that  all  the  class  should  see  that  per  cents  are  frequently  met 
and  that  every  one  most  know  what  they  mean. 
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174.  Per  Ccat,  Another  name  for  "  hundredths  "  is  per  cent 
For  example,  instead  of  saying  "  ten  hundredths "  we  may  say 
*"  ten  per  cent"  The  two  expressions  mean  exactly  the  same. 

If  Fred  Roberts  finds  that  a  catcher^s  mitt  which  is  marked  %2 

can  be  bought  for  10  per  cent  less  than  the  marked  price,  this 

means  that  it  can  be  bought  for  -^^,  or  -^^  less  than  %2 ;  that  is, 

it  can  be  bought  for  $2  less  ^  of  $2,  or  %2  -  $0.20,  or  ♦1.80. 

Such  simple  illustrationB  should  be  drawn  from  local  cases,  even  before  the 
subject  of  discount  is  taken  up,  as  it  will  be  a  little  later. 

175.  Symbol  for  Per  Cent.  There  is  a  special  symbol  for  per 
cent,  9^.  Thus  we  write  20%  for  20  per  cent,  and  it  means  the 
same  as  •^^,  or  0.20. 

176.  Hundredths  written  as  Per  Cents.  Because  hundredths 
and  per  cents  are  the  same,  any  fraction  with  100  for  its  denom- 
inator may  be  written  in  the  form  of  per  cent.  Thus 


OBAL  EXKSaSB 

Read  thefoUowing  at  per  cents  : 

!•  iJt*         *•  lin'         '•  iVo' 

W-tWt- 

13-  VW- 

2.  x^Tf            5.  j^.           8.  ^. 

"•tVV- 

"•  Vii- 

3-  ^h-         «•  iViy-         9-  ^^ 

12-  T^- 

w-  m- 

Bead  the  following  as  hundrecUhs: 

16.  10%.       18.  80%.       20.  50%. 

22.  92%. 

24.  100%. 

17.  25%.       19.  42%.       21.  72%. 

23.  99%. 

25.  200%. 

26.  Read  \^  as  per  cent,  and  250%  as  hundiedtihs. 

27.  Read  as  per  cents :  1^,  |Ii,  -L,  !!i,  JL,  and  ^. 

^  100    100    100    100    100  100 
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177.  Halves  and  Fourths  as  Per  Cents.  Mr.  Roberts  says  that 
he  sold  an  old  automobile  for  50  ^  of  what  it  cost  him.  What 
does  this  mean  ?  He  sold  the  car  for  how  many  hundredths  of 
what  it  cost  him  ?   Express  this  fraction  in  lowest  terms. 

If  a  baseball  team  plays  32  games  and  loses  only  25%  of  them, 
how  many  games  does  it  lose  ?  The  team  loses  how  many  hun- 
dredths of  the  games  ?   Express  this  fraction  in  lowest  terms. 

From  these  two  examples  we  see  that 

60%=J  25%=i 

Other  simple  examples  having  local  Interest  to  the  pupils  should  be  given. 
The  following  oral  exercise  emphasizes  the  relations  of  ^  and  J  to  per  cents. 

ORAL  BXSRaSB 

1.  If  this  square  represents  a  floor  containing  100  sq.  ft,  how 
many  square  feet  in  B?   Then  B  is  how  many  hun- 
dredths of  the  square  ?  What  per  cent  of  the  square 
ia  B?   Then  A  is  what  per  cent  of  the  square  ? 


2.  If  asked  to  find  50  9^  of  a  number,  you  may  find  what 
fraction  of  the  number  instead? 

Find  50^0  of  each  of  the  following  number$  : 

3.  24.  4.  32.  5.  44.  6.  50.  7.  200. 

8.  If  this  square  represents  a  box  cover  containing 
100  sq.  in.y  how  many  square  inches  are  shaded  ? 
How  many  fourths  are  shaded?  How  many  hun- 
dredths are  shaded?   What  per  cent  is  shaded? 

9.  If  asked  to  find  25  ^  of  a  number,  you  may  find  what 
fraction  of  the  number  instead  ? 

Find  B5%  of  each  of  thefoUomng  numberB: 

10.  24.  11.  82.  12.  88.  13.  8.  14.  160. 
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ORAL  EZBKCI8E 

L  Hsdf  of  a  square  is  what  per  cent  of  it  ? 
2.  A  fourth  of  a  square  is  what  per  cent  of  it  ? 
8.  An  eighth  of  a  square  is  what  per  cent  of  it  ? 


178.  Important  Per  Cents.   We  have  found  that 

50%  =  J  25%  =  J  12i%  =  i 


4.  How  much  is  50%  of  20?  of  40?  of  50?  of  7? 
6.  How  much  is  25%  of  82?  of  60?  of  120?  of  5? 

6.  How  much  is  12J^%  of  40?  of  72?  of  88?  of  100? 

7.  How  much  is  12|%  of  82  ?  of  16  ?  of  160  ?  of  320  ? 

8.  In  your  class,  if  50%  are  boys,  how  many  are  boys? 

WRITTEN  EZERCI8B 
Find  the  valtiea  of  the  following : 

1.  50%  of  1682.  6.  50%  of  978  bu. 

2.  25%  of  2592.  6.  25%  of  96  ft  8  in. 

8.  50%  of  12,870.  7.  12J%  of  ♦91.28. 
4.  25%  of  ♦3416.80.                         8.  12^%  of  ♦78.68. 

9.  A  class  at  school  contains  48  pupils,  and  50%  of  them  are 
girls.   How  many  are  girls  ?   How  many  are  boys  ? 

10.  A  boy  had  64  marbles  and  lost  25%  of  them.   How  many 
marbles  did  he  lose  and  how  many  did  he  have  left  ? 

11.  A  hawk  captured  12^%  of  152  chickens.    How  many 
were  captured?   How  many  were  left? 

12.  Of  1408  sheep  owned  by  a  farmer  12^%  were  sold.   How 
many  were  sold  ?   How  many  remained  ? 
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OfiAL  SXBRCI8E 

1.  If  this  circle  is  called  100,  how  much  is  the  shaded  part  ? 
how  much  is  the  unshaded  part  ?  If  the  circle  is  called  1,  what 
per  cent  is  the  shaded  part  ? 

2.  Read  0.33J,  using  the  words  "  per  cent "  ;  using 
the  word  '*  hundredths/'  How  many  thirds  are  there 
in  1?  Then  how  many  times  is  S3J%  contained  in  1? 

3.  If  this  circle  is  called  100^  the  shaded  part  is 
what  part  of  33^?  How  much  is  this?  Then  the 
shaded  part  is  what  per  cent  of  the  circle  ? 

4.  How  much  is  J  of  16|<5^  ?  The  shaded  part  of 
this  circle  is  what  per  cent  of  the  whole  circle  ?  Then 
^^  is  what  per  cent  ? 

179.  Important  Per  Cents.    We  have  found  that 

16|%  =  J  33^%  =  ^  66|%=} 


5.  How  much  is  33^%  of  90 ?  of  120  ?  of  45  ?  of  60 ? 

6.  How  much  is  66f  %  of  30  ?  of  60  ?  of  90  ?  of  300  ? 

7.  How  much  is  16f  %  of  36  ?  of  24  ?  of  66  ?  of  72  ? 

8.  How  much  is  33^%  of  $6  ?  of  ♦IS  ?  of  $30  ? 

WRITTEN  EXERaSB 
Find  the  values  of  thefollomng : 

1.  33J%  of  891.  6.  662%  of  747  rd. 

2.  66f%  of  711.  7.  16f%  of  9774  bu. 

3.  16f  %  of  504.  8.  33^%  of  222  ft.  9  in. 

4.  16|%  of  *41.10.  9.  16f  %  of  726  bu.  6  qt 

5.  16|%  of  ♦159.72.  10.  66|%  of  141  lb.  15  oz. 
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180.  Per  Cents  as  Common  Fractions.   Since  per  cent  means 
hundredths,  we  know  that 


2^/^      inn      OAA      Q 


62 

To  express  per  cent  as  a  common  fraetwny  unite  the  number  indi- 
eating  the  per  cent  for  the  numerator  and  100  for  the  denominator^ 
and  redvxie  this  fraction  to  lowest  terms. 

For  example,  50%  means  0.50,  or  r^^  and  this  equals  J. 

It  is  often  convenient  to  use  one  form,  and  often  another. 
Thus,  if  we  are  multiplying  by  18.5%,  it  is  more  convenient  to 
think  of  the  multiplier  as  0.135;  but  if  we  are  multiplying  by 
33^%,  it  is  better  to  think  of  it  as  j-  instead  of  0.33^. 

We  know  that  |  may  be  reduced  to  hundredths  by  multiply- 
ing each  term  by  33^.    We  then  have 

2_66| 
3""100' 

To  express  a  common  fraction  as  per  cent^  reduce  it  to  hundredths^ 
and  then  write  the  numerator  followed  hy  the  symbol  for  per  cent 
We  may  also  reduce  |  to  hundredths  by  dividing  2  by  3.  We  then  have 
S  =  0.66§=66§%. 

WRITTEN  EXERCISE 
Express  as  common  fractions  in  lowest  terms: 


1.  32%.      3.  2A%.       5.  36%. 

7.  17%. 

9.  82^%. 

2.  68%.      4-  6J%.       6.  125%. 

8.  875%. 

10.  38.3^%. 

Express  the  following  as  per  cents: 

11.  f            13.  f           16.  f 

17.  f 

19.^. 

W.  f            14.  \.           16.  |. 

18.  ^. 

w.  i|. 
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181.  Finding  Per  Cents.  We  have  now  found  that  certain 
important  fractions  like  ^,  |,  |,  ^,  ^,  and  }  are  easily  ex[M*es8ed 
as  per  cents ;  that  any  fraction  can  be  expressed  as  a  per  cent  if 
we  first  reduce  it  to  hundredths ;  and  that  per  cents  can  easily 
be  expressed  as  common  fractions. 

If  we  wish  to  find  50%,  25%,  12i%,  16|%,  83J%,  or  66|% 
of  a  number,  it  is  easier  to  use  the  equivalent  common  fractions, 
as  in  the  following  example : 

If  Ralph  wishes  to  buy  a  camping  suit  that  is  marked  #8,  and 
finds  that  it  is  to  be  marked  down  12|%,  how  much  will  the  suit 
cost  him  after  it  is  marked  down  ? 

Since  12 1%  =  ),  we  simply  t&ke  |  of  f  8,  and  this  tells  the  amount  the 
suit  is  to  be  marked  down. 

Then  we  have  i  of  $8  =  f  1 ; 

and  $8  -  $1  =  $7,  cost. 

If  we  wish  to  find  such  a  per  cent  as  15%  of  a  number,  it  is 
better  to  use  decimal  fractions,  as  in  the  following  example : 

Kate  wishes  a  new  dress.   The  price  of  the  dress  she  wants  is 
♦14,  but  she  finds  that  to-mon*ow 
at  a  bargain  sale  this  dress  is  to 
be  marked  down  15%.  How  much 
will  it  then  cost  her  ? 

Because  15%  =  0.15,  we  multiply  $14 
by  0.15.   We  then  have 

15%  of  $14  =  12.10; 
and      $14  -  $2.10  =  $11.90,  cost. 

To  find  a  per  cent  of  a  number^  express  the  per  cent  as  a  decimal 
fraction  and  multiply  the  number  by  this  decimal. 

As  stated  above,  in  cases  like  50%  it  is  better  to  use  a  common  fraction 
than  a  decimal.  By  so  doing  we  can  frequently  solve  a  problem  mentally 
that  would  otherwise  require  written  work. 


♦14 

♦14 

.15 

2.10 

70 

♦11.90,  cost 

14 

*2.10 
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ORAL  EXERCISE 

1.  If  you  have  50  words  in  a  spelling  test  and  are  marked 
90%,  how  many  words  did  you  spell  correctly? 

2.  If  you  have  10  questions  in  arithmetic  and  are  marked 
80%,  how  many  questions  did  you  answer  correctly? 

3.  If  you  have  12  questions  in  geography  and  are  marked 
75%,  how  many  questions  did  you  answer  correctly? 

4.  If  60%  of  a  class  of  40  have  not  missed  a  day  this  year, 
how  many  have  been  present  every  day  ? 

5.  If  a  merchant  pays  2^  apiece  for  pencils  and  sells  them  at 
a  profit  of  50%,  how  much  does  he  receive  for  each  ? 

6.  If  a  milk  dealer  pays  5  ^  a  quart  for  milk  and  sells  it  at  a 
profit  of  20%,  how  much  does  he  receive  per  quart? 

7.  If  a  butcher  buys  meat  at  18^  a  pound  and  sells  it  at  a 
profit  of  16|%,  at  what  price  does  he  sell  it  per  pound? 

WRITTEN  EXERCISE 

1.  In  the  world's  championship  series  in  a  certain  year,  the 
players'  share  was  1185,000,  of  which  the  Giants  received  40%. 
How  much  money  did  they  receive  ? 

2.  In  the  same  year  the  Athletics  received  60%  of  the  players' 
share,  which  was  1135,000,  as  stated  in  Ex.  1.  IIow  much  money 
did  they  receive  ? 

3.  The  St.  Louis  club  was  at  bat  4800  times  in  one  season  and 
the  base  hits  were  25%.   How  many  base  hits  did  they  make? 

Find  the  vatues  of  the  following : 

4.  22%  of  5475.        6.  95%  of  $625.         8.  87%  of  4700  ft. 

5.  6%  of  $2496.        7.  65%  of  *9200,        9.  66f  %  of  ♦4131. 
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10.  In  a  school  of  350  pupils  8%  were  in  the  sixth  gprade. 
How  many  pupils  were  there  in  that  grade  ? 

11.  In  a  school  of  250  pupils  12%  are  in  the  third  grade  and 
14%  in  the  first  grade.  How  many  pupils  are  there  in  each  of 
these  grades  ? 

12.  Of  320  pupils  5%  have  been  tardy  or  absent  this  month. 
How  many  pupils  have  not  been  tardy  or  absent? 

In  such  a  case,  use  a  common  fraction  for  per  cent. 

13.  If  there  should  be  an  increase  of  3^%  next  year  in  a 
school  of  830  pupils,  how  many  pupils  would  there  then  be  ? 

14.  In  a  school  of  246  pupils  16|  %  were  not  in  the  school 
last  year.   How  many  new  pupils  are  there  this  year? 

In  snch  a  case,  use  a  common  fraction  for  per  cent. 

15.  An  ice  wagon  started  out  with  a  load  of  ice.  One  cake 
weighed  190  lb.  at  starting,  but  before  it  was  delivered  lost  4% 
by  melting.    How  much  did  it  then  weigh  ? 

16.  The  area  of  Illinois  is  56,600  sq.  mi.  Of  this  63%  is 
underlain  with  coal  beds.  How  many  square  miles  of  coal  lands 
are  there  in  the  state  ? 

17.  A  class  in  industrial  arts  bought  36  yd.  of  cloth,  and  when 
the  cloth  was  washed  the  shrinkage  was  j[%.  How  much  did 
the  cloth  shrink?    What  was  the  length  after  shrinkage? 

Since  per  cent  means  hundredths,  J%  means  i  of  ^  J^,  or  ^Jg.  So  we 
can  find  }%  of  a  number  by  taking  ^  J  (j  of  it. 

18.  In  the  class  in  cooking  it  was  found  that  some  food  costing 
♦8.50  had  deteriorated  in  value  5%  by  being  kept  for  a  week. 
What  was  the  amount  of  the  deterioration  expressed  in  cents  ? 

When  an  answer  is  a  certain  number  of  cents  and  a  fraction,  leave  the 
fraction  in  the  answer  except  in  the  case  of  bills,  which  are  considered 
elsewhere. 
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19.  One  park  has  an  area  of  539  acres,  and  another  has  69% 
as  much.  What  is  the  area  of  the  second  park  ? 

80.  In  a  village  of  975  inhabitants  20^  are  school  children. 
How  many  school  children  are  there  ? 

21.  A  man  bought  a  piece  of  land  for  |1500.  He  sold  it  so 
as  to  gain  8%  on  what  it  cost  him.   How  much  did  he  gain  ? 

22.  A  farmer  irrigated  240  acres  of  land  last  year  and  15^ 
jnore  this  year.   How  many  acres  did  he  irrigate  this  year  ? 

23.  In  a  school  of  250  pupils,  if  there  should  be  an  increase 
of  4%  next  year,  how  many  pupils  would  there  then  be  ? 

24.  In  a  school  of  300  pupils  4|%  are  absent  to-day.  How 
many  pupils  are  absent  ? 

25.  If  14|^%  of  the  pupils  in  a  school  of  400  pupils  were  not 
in  the  school  last  year,  how  many  new  pupils  are  there  this  year? 

26.  If  24%  of  the  pupils  in  a  school  of  250  pupils  are  in  the 
sixth  and  seventh  grades,  how  many  are  in  those  grades  ? 

27.  If  25%  of  the  pupils  in  a  school  of  872  pupils  are  in  the 
first  and  second  grades,  how  many  are  in  those  grades  ?  in  all 
the  other  grades  ? 

28.  If  55%  of  the  pupils  in  a  school  of  280  pupils  are  girls, 
how  many  girls  are  there  in  the  school  ?  how  many  boys  ? 

29.  How  much  must  be  added  to  250  ft.  to  increase  it  17%  ? 
to  increase  it  25%  ?  to  increase  it  100%  ? 

30.  How  much  must  be  added  to  148  lb.  to  increase  it  25%  ? 
to  increase  it  50%  ?  to  increase  it  75%  ? 

31.  A  column  of  mercury  in  a  thermometer  is  3.6  in.  high. 
If  it  increases  10%  in  height,  how  high  is  it  then? 

32.  A  book  is  |  in.  thick.  Each  of  the  two  parts  of  the  cover 
is  12^%  of  this  thickness.    How  thick  is  each  part  ? 
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33.  A  rectangle  i\  in.  long  and  8^  in.  wide  is  increased  40%  in 
length  and  88|^%  in  width.  What  are  the  length  and  width  now? 

34.  A  certain  water  tank  holds  60,000  gal.  A  large  pump  at 
the  waterworks  pumps  5%  of  this  amount  in  a  single  stroke. 
How  many  gallons  does  it  pump  in  one  stroke  ? 

35.  A  certain  building  in  San  Francisco  cost  #1,240,000,  and 
another  cost  60%  as  much.   How  much  did  the  second  cost? 

36.  If  the  receipts  at  the  St.  Louis  docks  were  125  carloads 
on  one  day  and  20%  less  the  next  day,  what  were  the  receipts 
aa  the  second  day  ? 

37.  The  value  of  the  property  in  Chicago  at  the  time  of  the 
great  fir©  of  1871  was  estimated  as  #600,000,000,  and  81%  of  it 
was  destroyed.  Find  the  value  of  the  property  destroyed. 

38.  If  500  tons  of  ore  are  shipped  to  Iloboken,  and  15%  of  it 
is  loaded  on  a  steamer,  how  many  tons  are  loaded  on  the  steamer? 

39.  A  large  electric  company  has  certain  engines  of  22,000 
horse  power,  and  certain  others  of  66%  as  much  horse  power. 
Find  the  horse  power  of  the  latter  engines. 

40.  If  you  have  25  questions  in  arithmetic  and  are  marked 
80%,  how  many  questions  did  you  answer  correctly? 

41.  If  you  have  30  words  in  a  spelling  test  and  are  marked 
90%,  how  many  words  did  you  spell  correctly  ? 

42.  A  man  bought  a  bicycle  for  #40  and  sold  it  at  a  loss  of 
85%.   How  much  did  he  lose  ? 

43.  A  dealer  bought  83  rocking-chairs  at  $6  apiece  and  sold 
them  at  a  profit  of  15%.   How  much  did  he  gain  ? 

44.  A  class  set  out  a  tree  on  the  school  grounds.  The  tree 
was  12  ft.  6  in.  high  when  it  was  set  out,  and  the  next  year  it 
had  increased  25%  in  height.   How  high  was  it  then  ? 
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182.  Debtor  and  Creditor.  A  man  who  owes  money  to  another 
is  called  a  debtor  (Dr.).  The  man  to  whom  he  owes  money  is  called 
the  creditor  (Cr.).  So  if  Rob  has  bought  a  baseball  from  Fred 
and  owes  him  50^  Rob  is  the  debtor  and  Fred  is  the  creditor. 

183.  Debit  and  Credit.  The  amount  owed  on  a  bill  is  called  the 
deUtj  and  any  payments  that  have  been  made  form  the  crediL 

184.  Bill.   A  bill  usually  begins  about  as  follows : 

Bought  of  ROE  &  DOE.  Grocm 

No.  4  Waahingbn  Stieel 

It  may  also  read :  "  To  Roe  &  Doe,  Dr."  This  means  that 
Mr.  Jefferson  is  debtor  to  Roe  &  Doe  for  the  goods  mentioned 
in  the  bill. 

The  following  is  an  example  of  a  bill  filled  out,  footed,  and 
receipted : 

Indianapolis,  Ind,, lOat^'l 

Afu'.  foA/H,  Jbo&,  ^7  S^&ntA  di^e^. 

To  RICHARD  ROE  &  CO..  Dr. 

Diy  Goods  Dealen»  No.  10  Grand  Stzeet 


irear] 

iDaU\ 

// 

ii 

7\  ''     v^dom. 

.76 
/.26 

3.60 

B6 

38 

26 

^7 

67 

RUKoaJ.  Roe.  V  Co. 

To  fill  out  the  bill  by  inserting  in  the  two  columns  at -the  right  the 
amount  of  each  of  the  various  items  is  called  **  making  the  extensions." 
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185.  Receipt.  A  receipt  need  not  necessarily  be  on  a  bill  for 
goods  or  services.  If  Robert  owes  George  $1.25  for  a  catcher's 
mask  that  he  bought  from  him  last  week,  and  pays  the  money 
to-day,  he  may  ask  for  a  receipt  so  that  the  fact  of  the  payment 
shall  not  be  forgotten.   Such  a  receipt  would  read  as  follows : 


Reoeiyed  from 

j^av-e/ru^L^yX,  Jo,,,  d/JiviZ  6,  V^/6 

rYo/yj^AA^  /}l(yytAzuyvyLfAji£  

HyiA  (MioL  —  %*%.is*>*N«^i»^^^s,»**N*%-%^»i^ 

.^,_ ^  Dollars 

for  a,  €atiJieA/Q^  TuaoJu. 

:^e<yi<f&  ^iftelcUA^ 

A  receipt  should  contain  the  place  and  date,  the  name  of  the 
one  paying  the  money  (the  payer)^  the  amount  written  both  in 
figures  and  in  words,  a  statement  of  the  reason  for  paying  the 
money  (the  nature  of  the  debt),  and  the  signature  of  the  one  to 
whom  the  money  is  psdd  (the  payee), 

WKITTEN  BZSRaSE 
Write  receipts  for  the  following^  inserting  dates  and  names: 

1.  11.15  for  a  pair  of  skates. 

2.  S1.20  for  three  baseball  bats. 

3.  (0.75,  balance  due  on  a  football. 

4.  (1.35,  balance  due  on  a  mandolin. 

5.  (0.80,  balance  due  on  a  tennis  racket. 

6.  (1.60,  balance  due  on  a  tennis  rjicket  and  a  tennis  net. 

7.  (6.50  for  two  days'  labor  on  sidewalk  and  fence. 

8.  (0.72  for  26  papers  at  2^  each,  and  4  papers  at  5^  each. 
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WRITTEN  SZSfidSK 

Date^  jUl,  footj  and  receipt  thefolhmng  WU,  inserting  the  name 
and  address  of  some  purchaser  and  of  some  dealer  whom  you  know  : 

1.  Bill  for  furniture :  6  chairs  ®  (3.00 ;  2  anuchairs  ®  (6.25 ; 
1  rocking-chair  @  $5.50 ;  1  table  @  ♦22.75, 

An  item  like  '*6  chairs  @  $3.00  "  means  $3.00  each. 

2.  Bill  for  dry  goods :  8^  yd.  satin  @  $1.50 ;  2  yd.  flannel 
@  50^;  IJyd.  canvas  @  20^;  1|  yd.  ribbon  @  23^ 

8.  Bill  for  meat:  2^  lb.  steak  @  32^;  S^  lb.  fish  @  20^; 
4f  lb.  roast  beef  @  86^;  8  lb.  turkey  @  81^. 

4.  Bill  for  dry  goods :  17J  yd.  embroidery  @  10  ^ ;  3  yd.  lawn 
@  20^;  7  J  yd.  percale  @  25^;  |yd.  satm  @  $1.50. 

5.  Bill  for  crockery :  J  doz.  cups  and  saucers  @  $6.00 ;  8  doz. 
plates  @  $4.25;  1^  doz.  tumblers  ®  90^;  2  doz.  individual 
butter  plates  @  70^;  }  doz.  bowls  @  $2.30. 

An  item  like  •* }  doz.  cups  @  $6.00  "  means  $6.00  a  dozen. 

6.  Bill  for  groceries :  10  lb.  sugar  @  8^ ;  2  qt.  berries  @  11^ ; 
4  doz.  eggs  @  26^;  5^  lb.  butter  @  32^;  IJ  lb.  cheese  @  22^ ; 
J  doz.  bars  soap  @  44  ^. 

7.  Bill  for  dry  goods:  7yd.  muslin  @  18^;  6  handkerchiefs 
@  30^;  3  pairs  kid  gloves  @  $1.50;  12  yd.  sheeting  @  12 J^; 
16  yd.  pongee  @  70^ 

8.  Bill  for  stationery:  500  envelopes  @  $3.50  per  M  (that  is, 
per  1000)  ;  1  box  writing  paper  @  $2.25 ;  J  doz.  pencils  @  35^ ; 
3  penholders  @  5^;  1  bottle  ink  @  30^ 

9.  Bill  for  groceries:  5  lb.  coffee  @  32^;  2  lb.  tea  @  45^; 
81b.  ham  @  15^;  71b.  lard  @  8^;  3Jlb.  butter  @  33#;  3qt. 
currants  @  7^ ;  2  doz.  eggs  ®  81^ ;  If  lb.  cheese  @  16  ^ ;  ^  gaL 
sirup  @  65^ 
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♦2.50 
.10 


»2.50 
0.25 


♦0.25      *2.25 


186.  Per  Cents  off.  If  you  have  a  catcher's  glove  or  a  tennis 
racket  that  you  have  used  for  a  year,  you  may  be  glad  to  sell 
it  at  half  price  so  as  to  get  part  of  the  money  that  it  cost  and 
have  this  much  toward  buying  a  new  one.  In  that  case  you 
would  sell  it  at  a  discount  of  60^. 

Sometimes  merchants  have  baigain  sales  to  dispose  of  odd 
pieces  or  goods   that  are  going  out  of 
style.   At  such  times   they  usually  sell 
goods  at  a  certain  "per  cent  ofif." 

For  example,  goods  which  are  marked 
12.50,  but  are  sold  at  10%  off,  sell  at 
♦2.50-10%  of  ♦2.50,  or  ♦2.25. 

Merchants  who  sell  at  wholesale,  that  is,  in  large  quantities 
to  dealers,  sell  at  a  certain  per  cent  off  the  price  as  stated  in 
their  catalogues,  or  off  the  list  price^  as  it  is  called. 

187.  Discount.  A  reduction  made  on  a  price  or  amount  is 
called  a  discount  Discounts  are  usually  reckoned  at  some  rate 
per  cent  of  the  amount  from  which  the  discount  is  made.  If  you 
should  offer  to  sell  for  ^2  a  tennis  racket  that  cost  ♦S,  you  would 
be  offering  to  sell  it  at  a  discount  of  ^,  or  a  discount  of  33^%. 

188.  Rate  of  Discount.  The  per  cent  of  discount  is  called  the 
rate  of  discount.  The  amount  of  a  price  or  bill  after  the  discount 
has  been  made  is  called  the  net 
price  or  the  net  amount. 

What  is  the  discount  and  the 
selling  price,  or  net  price,  when 
the  list  price  of  a  shipment  of 
furniture  is  ^245  and  the  rate  of 
discount  is  12%  ? 

12%  of  ^245  =  ♦29.40,  discount. 
♦245  -  ♦29.40  =  ♦215.60,  selling  price. 


♦245  list  price 
0.12  rate  of  discount 
♦29.40  discount 

♦245. 

29.40 
♦215.60  selling  price 
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189.  Order  for  Goods.  The  following  is  a  model  order  for  goods: 

WOOD  &  ROBERTS 

Booksdleis 

MadiMii,Wis.,Feb.  15,  19X8 

Messrs.  Glnn  and  Company,  Publishers 
2301  Prairie  Ave.,  Chicago 

Dear  Sirs:  Please  send  at  once,  by  express, 

75  Wentworth-Smith  Complete  Arithmetics,  Pt.  I, 
60    ••      •'      "    Arithmetics.  Pt.  II. 

Yours  truly 

WOOD  &  R0BE3^TS 

190.  Model  Invoice.    The  following  is  a  form  of  the  invoice 
that  Ginn  and  Company  would  send  in  reply: 

Feb.  16,    1918 

Messrs.  Wood  &  Roberts 

Madison,  Wis. 

Bought  of  ^^  ^^  COMPANY 

Eduadional  Publishers 

2301  PRAIRIE  AVENUE.  CHICAGO 


Tenns:  Cash 

75  W.-S.   Complete  Arithmetics.   Pt.   I     $.40 

$30.00 

60      "             "         Arithmetics,  Pt.   II      .40 

24.00 

$54.00 

Less  1/6 

9.00 

$45.00 

It  is  customary  to  state  per  cents  like  16|%,  12J%,  20%,  and 
25%  in  the  common-fraction  form,  as  above.  In  this  case,  16|% 
is  stated  as  ^.  If  the  discount  had  been  12J^%,  it  would  have 
been  stated  as  ^. 
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ORAL  EXERCISE 

1.  How  much  is  *200  less  #50  ?  #100  less  25%  of  itself? 

2.  If  from  1  we  take  ^,  how  much  is  left  ?  If  from  1  we  take 
25%,  how  much  is  left? 

3.  How  much  is  1  less  1?  \^o^^\%?  1-0.20?  1-20%? 

4.  If  you  buy  a  #1  book  for  10%  less  than  the  list  price, 
how  much  does  it  cost  you  ? 

Find  the  price  that  must  he  paid  for  goods  marked  as  stated  in 
each  of  these  examples^  and  discounted  at  the  rate  given : 

5.  »2,  10%,  9.  *50,  80%.  13.  *6,  83i  %. 

6.  #6,  20%.  10,  *60,  381%.  14.  ^9^  33^^^. 

7.  $5,  20%.  11.  $1.60,  10%.  15.  110,  75%. 

8.  *4,  25%.  12.  ilOO,  30%.  16.  *1.50,  10%. 

WRITTEN  EXERCISE 

Find  the  price  that  must  he  paid  for  goods  marked  as  stated  in 
each  of  these  examples^  and  discounted  at  the  rate  given  : 

1.  »635,  6%.  4.  *425,  35%.  7.  $375.25,  4%. 

2.  1350,  15%.  5.  *21.25,  8%.  8.  ♦175.50,  20%. 

3.  »275,  15%.  6.  $45.50,  20%.  9.  $225.75,  20%. 

10.  How  much  will  a  set  of  Scott's  works,  marked  $14,  cost 
at  20%  discount?  Check  by  takmg  80%  of  $14. 

11.  If  you  can  buy  a  $7  suit  of  clothes  at  15%  discount,  how 
much  will  you  save  on  the  marked  price  ? 

12.  At  a  bargain  sale  an  $8  chair  was  sold  at  30%  discount 
For  how  much  did  it  sell  ? 

13.  If  the  list  price  of  your  books,  pencils,  and  paper  is  $2.50 
a  year,  how  much  will  they  cost  at  12%  discount  ? 
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Find  the  discount  on  goods  of  which  the  list  price  and  rate  of 
discount  in  ea^ch  case  are  as  follows : 

14.  $480,  15%.    17.  *1285,  17%.    20.  *42.64,  25%. 

15.  $281,  20%.    18.  $2850,  14%.     21.  *6336,  6J%. 

16.  $425,  10%.    19.  ♦43.26,  83^%.   22.  $84.54,  16f  %. 

Find  the  selling  price  in  each  case,  given  the  list  price  and  rate 
of  discount  as  follows : 

83.  $275,  20%.  27.  $425, 12%.  31.  $52.84,  16f  %. 

24.  $575,  5%.  28.  $820,  14%.  32.  $26.82,  50%. 

25.  $462,  8%.  29.  $12.75,  20%.  33.  $4285,  22%. 

26.  $650,  12^%.  30.  $6202,  14%.  34.  $14.48,  88|%. 

35.  A  $17.50  set  of  china  is  marked  down  15%.  What  is  the 
selling  price  ? 

36.  If  you  buy  $1.80  worth  of  fireworks  at  15%  discount,  how 
much  do  they  cost  ? 

37.  A  book  dealer  buys  a  65^  arithmetic  at  22%  discount. 
How  much  does  it  cost  him  ? 

38.  A  $81  overcoat  is  marked  **  25%  o£F"  at  a  bargain  sale. 
What  is  the  selling  price? 

39.  If  you  buy  a  $1.20  sled  at  10%  discount,  how  much  does 
it  cost?    Suppose  the  discount  is  20%  ;  25%. 

40.  How  much  will  2  dozen  blackboard  erasers  cost  at  45^ 
a  dozen,  discount  10%  ?  discount  20%  ? 

41.  A  man  paid  $150  for  a  carriage,  and  after  using  it  for  a 
year  sold  it  at  a  discount  of  16|%.  What  did  he  receive  for  it  ? 

42.  A  man  bought  a  $900  automobile  at  15%  discount.  After 
using  it  for  a  season  he  sold  it  for  15%  less  than  he  paid  for  it 
How  much  did  he  receive  for  it? 
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ORALKZKBOSB 

1.  What  is  12.50  with  10^  added?  with  10%  subtracted? 

2.  What  is  11200  with  20%  added?  with  25%  subtracted? 

3.  A  dealer  buys  some  books  for  $100  and  sells  them  at  a 
profit  of  20%.   How  much  does  he  gain  ? 

4.  A  dealer  buys  some  cloth  for  $50  and  sells  it  at  a  profit 
of  20%.   How  much  does  he  gain  ?   What  is  the  selling  price  ? 

6.  A  grocer  bought  $15  worth  of  berries,  but  left  them  in 
the  sun  so  long  that  he  had  to  sell  them  at  a  loss  of  10%.  How 
much  did  he  lose  ? 

191.  Profit  and  Loss.  The  per  cent  of  profit  or  loss  is  reckoned 
on  the  €09t  of  the  goods. 

In  practical  business  it  is  essential  that  the  cost  should  be  fully  considered, 
including  freight  charges,  storage,  share  of  rent  and  sale  charges,  and  all  of 
"What  the  business  man  calls  "  overhead  charges.**  The  principle  is  the  same  as 
in  the  simpler  problems  adapted  to  work  in  the  school. 

192,  niostratiye  Problems.  1.  A  man  buys  goods  for  |40  and 
sells  them  at  a  profit  of  20%.   What  is  the  selling  price  ? 

#40  «40 

0.20  8 

$8      profit  |48  selling  price. 

2.  A  man  buys  goods  for  $60  and  sells  them  for  $40.  He  loses 

what  per  cent  ? 

$60 

JO  6(>)2() 

$20  loss  0.83^ 

Binee  $20  is  lost  on  $60,  we  wish  to  find  what  per  cent  $20  is  of  $60. 
Consequently  we  hare  the  product  (20)  and  one  factor  (60)  given,  to  find 
the  other  factor.  ^20  h- 160  =  0^8J. 

Therefore  the  loss  is  83^%. 
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OSAL  SXSRCISX 

1.  A  hat  dealer  buys  hats  at  $48  a  dozen  and  sells  them  at 
$5  each.   What  is  his  per  cent  of  profit  ? 

2.  A  grocer  buys  starch  at  50^  a  box  and  sells  it  at  10% 
profit    What  is  the  selling  price  ? 

3.  A  dealer  buys  stove  polish  at  30  a  cake  and  sells  it  at  4^. 
What  is  his  per  cent  of  profit  ? 

4.  A  grocer  buys  matches  at  48  ^  a  dozen  boxes  and  sells  them 
at  540.    What  is  his  per  cent  of  profit  ? 

5.  A  druggist  buys  some  soap  at  the  rate  of  $2.40  a  dozen 
cakes  and  sells  it  at  250  a  cake.   Find  his  per  cent  of  profit. 

6.  Some  soap,  bought  at  $1.50  a  dozen  cakes,  is  damaged  by 
dampness  and  is  sold  at  100  a  cake.   Find  the  per  cent  of  loss. 

WRITTEN  EXERCISE 

1.  A  grocer  pays  $12  a  gross  for  boxes  of  starch.  He  sells 
the  starch  at  100  a  box.    What  is  his  per  cent  of  profit? 

2.  lie  buys  washing  powder  in  1-pound  packages  at  $5.88  a 
gross  and  sells  it  at  50  a  package.    What  is  his  per  cent  of  profit? 

3.  Some  of  this  washing  powder  was  damaged  and  had  to  be 
sold  at  40  a  package.    What  was  the  per  cent  of  loss  on  each? 

4.  A  dealer  bought  150  bags  of  salt,  56  lb.  to  the  bag,  for  $63. 
He  sold  I  of  the  salt  at  the  rate  of  1 0  a  pound,  and  the  rest  at 
the  rate  of  2  lb.  for  a  cent  Did  he  gain  or  lose  on  the  trans- 
action, and  what  per  cent  ? 

5.  Macaroni  in  packages  costs  a  grocer  $15  a  gross.  He  sells 
it  at  120  a  package.    What  per  cent  does  he  gain  ? 

6.  Gelatin  in  packages  costs  a  grocer  $11.52  a  gro6&  At  what 
rate  per  package  must  he  sell  it  to  gain  25%? 
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ORAL  EZBRaSB 

1.  How  much  is  #20  plus  10%  of  itself?  plus  1%  of  itself? 

2-  How  much  is  #3  plus  80%  of  itself  ?  plus  6%  of  iteelf  ? 

8.  How  much  is  US  plus  1%  of  itself  ?  plus  88 J%  of  itself  ? 

4.  If  you  bought  JIO  worth  of  eggs  for  a  dealer,  receiving  5% 
for  your  work,  how  much  would  you  receive  ? 

6.  If  you  bought  $2  worth  of  eggs  for  a  dealer  and  he  paid 
you  10%  of  the  cost,  how  much  would  you  receive  ? 

193.  Commission.  The  pay  received  by  one  person  for  buying 
or  selling  for  another  is  often  reckoned  at  a  certain  per  cent  of 
the  price,  and  is  called  commisnarL 

For  example,  if  a  man  buys  $1000  worth  of  oats  for  another 
man,  at  5%  commission,  he  would  receive  5%  of  |1000,  or  |50. 

WSITTSN  SXBRCI8E 

1.  Required  the  commission  on  an  (850  sale,  at  2}%. 

2.  Required  the  commission  on  a  (1200  sale,  at  5^%. 

3.  Required  the  commission  on  a  (2000  purchase,  at  4^%. 

4.  A  commission  merchant  sells  for  a  factory  7850  lb.  of  cheese 
at  18^^  a  pound,  charging  5%  commission.  What  sum  should 
he  remit  to  the  factory  ? 

5.  A  man  sells  at  an  auction  |292  worth  of  property  for 
another  man  and  receives  10%  commission.  How  much  does 
he  get  ?  How  much  is  left  for  the  other  man  ? 

6.  A  dealer  in  fruit  in  a  city  sends  a  man  to  the  fruit  region 
to  buy  for  him.  He  pays  him  2%  commission.  The  buyer  pur- 
chases 12500  worth  in  one  place,  (3200  worth  in  another,  and 
14100  worth  in  another.   What  is  his  total  commission  ? 
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OSAL  KZERaSB 

1.  If  you  sold  |2  worth  of  papers  on  a  commission  of  20^, 
how  much  would  you  make  ? 

2.  At  80%,  how  much  is  the  commission  on  a  |120  sale? 

3.  At  10%  commission,  how  much  does  a  collection  agent 
receive  for  collecting  a  debt  of  lOS-TO? 

4.  An  agent  sells  100  school  desks  at  |8.75  each  and  receives 
a  commission  of  10%.   How  much  does  he  receive  ? 

WSITTBN  SXSKCISB 

1.  How  much  is  an  architect's  commission  on  a  house  costing 
♦9472,  at  5%  ? 

2.  How  much  is  an  auctioneer's  commission  for  selling  1358 
worth  of  furniture,  at  6%  ? 

3.  A  xeal-estate  dealer  sells  168  acres  of  land  at  ^40  an  acre. 
How  much  is  his  commission  at  2|^%  ? 

4.  An  agent  sells  our  school  165  worth  of  maps,  and  his  firm 
pays  him  7^%  commission.   How  much  is  this? 

5.  A  farmer  sends  some  butter  and  eggs  to  the  city,  and  they 
are  sold  for  172.50.  He  is  charged  8%  by  his  agent.  What  is 
the  net  amount  received  by  the  farmer  ? 

6.  A  real-estate  dealer  rents  21  city  apartments  for  the  owner, 
at  11500  each,  and  charges  a  commission  of  2j[-%.  How  much  is 
the  commission  ? 

7.  A  salesman's  sales  in  a  department  store  in  a  city  amounted 
during  the  six  days  of  one  week  to  ♦257.70,  ♦108.10,  ^175.02, 
♦182.80,  ♦302.25,  ♦SO.GS.  He  receives  a  commission  of  2^%  on 
his  sales.   How  much  did  he  receive  that  week  ? 
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OfiAL  XXXRaSB 

1.  If  a  man  bonows  money  of  another,  how  does  he  pay  him 
for  the  loan,  besides  returning  the  money  ? 

2.  If  you  put  money  in  a  savings  bank  and  leave  it  6  mo.  or 
1  yr.,  will  they  pay  you  back  only  what  you  put  in  ? 

3.  If  any  one  where  you  live  wished  to  borrow  1100  for  a  year, 
what  interest  would  he  have  to  pay  ? 

194.  Interest.  The  money  paid  for  the  use  of  money  is  called 
interesL  For  example,  if  I  borrow  150  for  a  year  and  pay  JS  for 
the  use  of  it,  the  $3  is  interest. 

195.  Principal.  The  sum  of  money  on  which  interest  is  charged 
is  called  the  principal. 

196.  Reckoning  Interest.  Interest  is  ordinarily  reckoned  as  a 
certain  per  cent  of  the  principaL  If  the  interest  is  6%  of  the 
principal,  and  the  principal  is  |200,  the  interest  for  1  yr.  is  6% 
of  1200,  or  ♦12. 

197.  Rate  of  Interest.  The  per  cent  of  interest  is  called  the 
rate.  That  is,  if  the  interest  is  6%  on  the  principal  the  rate  is  6^. 

WSITTBN  BXBRCISX 

1.  What  is  the  interest  on  1375  for  1  yr.  at  6%  ?  at  4%  ? 

2.  What  is  the  interest  on  #950  for  1  yr.  at  5%  ?  at  8%  ? 

3.  What  is  the  interest  on  #235  for  1  yr.  at  4%  ?  at  5%  ? 

4.  What  is  the  interest  on  #750  for  1  yr.  at  6%  ?   at  5%? 

5.  If  you  had  (27  in  a  bank  that  paid  3%  a  year,  how  much 
interest  would  you  receive  for  a  year  ? 

6.  How  much  are  the  interest  and  principal  together  on  (475 
at  the  end  of  1  yr.,  the  rate  of  interest  being  6%  ? 
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OSALXZBKCISB 
Find  the  mterett  on  the  following  mmtfor  1  yr. : 

1.  nOO  at  4^.  S.  ^900  at  8%.  9.  ^70  at  5%. 

2.  1800  at  6%.  6.  150  at  4^.  10.  ^1000  at  4l%. 

3.  ^60  at  8%.  7.  ^400  at  6^.  11.  ^8000  at  4%. 

4.  ^500  at  5%.  8.  ^1200  at  8%.        12.  (90  at  6%. 

Find  the  interest  on  tiufoUowing  eunufor  6  mo.,jira,  finding  the 
inberettfor  1  yr^  and  then  dividing  by  2  : 

13.  1100  at  6^.  17.  1250  at  4%.  21.  ^70  at  8^. 

U.  t200  ati  5%.  18.  |60  at  4%.  22.  ^800  at  4%. 

15.  ^40  at  6%.  19.  (600  at  5%.  23.  ^1000  at  8%. 

16.  1400  at  Z%.  20.  ^00  at  5%.  24.  ^80  at  5%. 

WBITTBN  EZBECISE 
Find  the  interest  on  the  following  turns  for  1  yr. : 

1.  ^652  at  4^.  6.  |42  at  4^%.  11.  f  275.20  at  5%. 

2.  $375  at  5%.  7.  |275  at  4%.  12.  $84  at  i^%. 

3.  $27  at  &l%.  8.  1450.25  at  4%.  13.  $535  at  5%. 

4.  $325  at  3%.  9.  $75  at  2^%.  14.  $625.20  at  5%. 

5.  $438^  at  Z%.       10.  $725  at  6%.  15.  $72  at  Z^%. 

Find  the  interest  on  thefoUowing  sums  for  6  mo.: 

16.  $82  at  5%.  21.  $675  at  B%.         26.  $395  at  3%. 

17.  $175  at  4%.         22.  $45  at  4%.  27.  $864  at  3%. 

18.  $350  at  2|%.        23.  $450  at  6^.  28.  $475  at  6%. 

19.  $75  at  6%.  24.  $450  at  4^%.        29.  $750  at  5%. 

20.  $325  at  5^.  25.  $85  at  2%.  SO.  $890  at  6%. 
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198.  Finding  Interest.  We  have  found  the  interest  on  money, 
at  various  rates,  for  one  year,  and  also  for  half  a  year.  We  shall 
now  find  interest  for  other  periods  of  time. 

What  is  the  interest  on  1250  for  10  mo.  at  6%  ? 

The  interest  for  1  yr.  ia  6%  of  $250^  and  for  10  mo.  it  ia  )  J,  or  {,  of  this 
snm.  We  therefore  have 

{  of  6%  of  |250  =  112.50. 

In  general,  use  cancellation.   Thus,  in  this  example  we  have 

25 
«  of  6%  of  $250  =  ^\^/^^*f^  =  »V  =  »12.50. 

2    n 

In  this  particular  case  we  see  that  }  of  6%  is  5  x  1%,  or  5%,  and  so  we  sim- 
ply have  5%  of  |250  =  5  x  $2.50  =  $12.50.  Advantage  of  such  short  methods 
should  always  be  taken.  In  finding  interest,  consider  30  da.  as  a  month. 

WRITTEN  EXERCISE 

1.  If  the  interest  on  a  certain  sum  is  $93.84  for  1  yr.,  how 
much  is  it  for  3  mo.  ?  for  6  mo.  ?  for  9  mo.  ? 

2.  If  the  interest  on  a  certain  sum  is  $36.48  for  1  yr.,  how 
much  is  it  for  8  mo.  ?  for  6  mo.  ?  for  9  mo.  ? 

3.  What  is  the  interest  on  $436,  at  6%,  for  1  yr.?  for  6  mo.? 
for  4  mo.  ?  for  8  mo.  ?  for  10  mo.  ? 

4.  What  is  the  interest  on  $360,  at  5%,  for  1  jrr.  ?  for  6  mo.  ? 
for  10  mo.  ?  for  1  mo.  ?  for  9  mo.  ? 

5.  What  is  the  interest  on  $540,  at  4%,  for  1  yr.  ?  for  1  mo.  ? 
for  \  mo.  ?  for  5  da.  ?  for  1  da.  ? 

6.  What  is  the  interest  on  $175.50,  at  4^^,  for  1  yr.  ?  for 
6  mo.  ?  for  4  mo.  ?  for  3  mo.  ?  for  1  mo.  ?  for  10  da.  ? 

7.  What  is  the  interest  on  $1550,  at  6%,  for  1  yr.?  for  6  mo.? 
for  8  ma?  for  9  mo.?  for  \\  mo.? 
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ORAL  EZBRaSB 
Find  the  interest  on  the  following : 

1.  $100,  at  5%,  for  1  yr.         6.  1800,  at  5%,  for  1  yr. 

2.  $300,  at  6%,  for  1  yr,         6.  100,  at  6%,  for  6  ma 
8.  1500,  at  4%,  for  1  yr.         7.  $600,  at  3%,  for  6  mo. 
4.  $600,  at  5%,  for  1  yr.         8.  $800,  at  6%,  for  6  mo. 

199.  Interest  for  Tears  and  Months.    We  have  seen  that  to 
find  the  interest  for  2  yr.  6  mo.,  we  find  the  in- 
terest for  1  yr.,  and  multiply  by  2J.   That  is, 

Find  the  interest  for  1  year^  and  multiply  by  the 
number  of  years. 

Thus,  to  find  the  interest  on  ^125  for  2  yr. 
3  mo.  at  6%  we  proceed  as  follows: 

2  yr.  8  mo.  =  2  J  yr. 
5%  of  |126  =  ♦6.25,  interest  for  1  yr. 
2^  X  $6.25  =  $14.06,  interest  for  2  yr.  3  mo. 
In  all  such  cases  cancellation  will  be  found  very  convenient.   Here,  for 
example,  since  2  yr.  8  mo.  =  2|  yr.,  we  have 

6 

2  J  X  5%  of  1125  =  ^  ""4  x';?^ '^  =  «W  =  «1^.06. 
4 

WRITTEN  EZERCI8B 
Find  the  interest  on  the  following  : 
1.  $250,  at  6%,  for  6  mo.         6.  $45.50,  at  4%,  for  2  yr.  8  ma 

7.  $750,  at  5%,  for  2  yr.  4  mo. 

8.  $75.50,  at  6%,  for  2  yr.  6  mo. 

9.  $225,  at  6 %,  for  3  yr.  6  mo. 
10.  $4250,  at  ^%  for  1  yr.  6  ma 


2.  $300,  at  5J%,  for  8  ma 
8.  *8200,at5%,for2Jyr. 

4.  *625,at4%,for3Jyr. 

5.  ♦35,at6%,forlJyr. 
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Find  the  interest  an  fiSO,  at  6%,  far: 

11.  8  yr.  6  ma  13.  1  yr.  9  ma  15.  4  yr.  1  ma 

12.  2  yr.  4  ma  14.  8  yr.  8  ma  16.  8  yr.  7  ma 

Find  the  interest  an  fSTS^  far  S  yr.  4  mo.,  at : 

17.  6^.  18.  b%  19.  4%.  20.  8%.  21.  2^. 

Find  the  interest  far  Syr.  7  mo.^  at  6%,  an  : 

22.  1175.       23.  1325.       24.  |475.       25.  $685.       26.  (750. 

27.  A  man  borrows  #575,  agreeing  to  pay  6%  interest  He 
pays  the  principal  and  interest  in  1  yr.  8  ma  How  much  money 
does  he  pay  ? 

28.  A  man  buys  7  head  of  cattle  at  $85  a  head,  and  agrees  to 
pay  for  them  in  8  ma,  with  interest  at  6%.  How  much  does 
he  pay  in  all,  principal  and  interest? 

29.  Mr.  St.  John  hires  Mr.  Sinclair  to  paint  his  house,  agree- 
ing to  pay  him  $65  for  the  work.  Mr.  Sinclair  agrees  to  wait 
8  mo.  for  his  money  if  Mr.  St.  John  will  pay  interest  at  the  rate 
of  5%.   How  much  is  due  at  the  end  of  the  8  mo.  ? 

30.  Higgins  &  Son  are  dealers  in  dry  goods.  They  need 
$1250  with  which  to  buy  holiday  goods.  They  borrow  it  Nov.  1 
and  agree  to  pay  it  back  on  Feb.  1  with  interest  at  5%.  How 
much  do  they  owe  on  Feb.  1  ? 

31.  McDowell  and  Perkins  buy  $725  worth  of  goods  from  a 
manufacturer,  agreeing  to  pay  for  the  goods  in  5  mo.,  with  interest 
at  6%.   How  much  do  they  owe  at  the  end  of  the  5  mo.  ? 

32.  On  March  1,  Mr.  Roberts  buys  a  secondhand  automobile 
from  Mr.  Grant,  agreeing  to  pay  $475  for  it  on  July  1,  with 
interest  at  6%  How  much  interest  is  due  on  July  1  ?  What 
is  the  total  amount  due? 
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WSITTEN  SEVISW 
Write  as  common  fractionSj  and  also  as  per  cents: 

1.  0.1.  3.  0.62.  6.  0.03|^.        7.  0.2.  9.  0.16|. 

2.  0.12.        4.  0.62J.        6.  0.33.  8.  0.02.        10.  0.76. 

11.  A  man  had  $1640  in  the  bank  and  drew  out  10%  of  his 
money.   How  much  did  he  draw  out  ?   How  much  was  left  ? 

12.  If  Fred  made  40  runs  in  this  season's  games,  and  Frank 
made  10%  more,  how  many  runs  did  Frank  make  ? 

13.  Jack  has  won  35  games  at  tennis  and  has  lost  20%  less 
than  this  number.   How  many  games  has  he  lost  ? 

14.  A  man  bought  a  bicycle  for  |30  and  sold  it  at  a  loss  of 
25%.   How  much  did  he  lose  ? 

15.  A  man  bought  75  cows  at  |65  apiece  and  sold  them  at 
a  profit  of  18%.   How  much  did  he  gain  ? 

16.  A  dealer  buys  45  sheep  at  $7.50  each  and  sells  them  at 
a  profit  of  10%.   How  much  does  he  gain  on  them  all  ? 

17.  A  man  bought  an  automobile  for  $750,  and  after  using  it 
two  seasons  sold  it  for  60%  less  than  it  cost  What  was  the 
selling  price  ? 

18.  If  there  are  850  pupils  in  a  school  and  48%  are  boys, 
what  decimal  fraction  of  the  pupils  are  boys  ?  How  many  boys 
are  there  ?   How  many  girls  are  there  ? 

19.  If  a  city  has  a  population  of  26,200,  and  22^%  are  pupils 
in  school,  what  decimal  fraction  of  the  population  is  in  school  ? 
How  many  are  in  school  ? 

20.  A  merchant  has  $16,000  invested  in  his  business.  The 
first  year  he  made  a  profit  of  9^%,  the  second  year  14^%,  and 
the  third  year  18%.   How  much  did  he  make  in  the  three  years? 
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20% 

20%    20% 

20% 

20%    20% 

20% 

20% 

20%    20% 

20% 

20% 

20% 

20%    20% 

20% 

40% 

60% 

80%  100% 

OSAL  REVTSW 

1.  From  these  columns  show  that  20  %  =  |,  40  %  =  |,  60  %  =  |, 
and  80%  =  f 

^  2.  Show  that  20%  is 
Jof  40%,  J  of  60%,  J  of 
80%,  and  |  of  100%, 

3.  Show  that  40%  is 
fof  60%,^  of  80%,  and 
I  of  100%. 

4.  Show  that  60%  is 

IJ  times  40%,  8  times  20%,  |  of  80%,  and  f  of  100%. 

These  columns  should  be  written  on  the  board.  Columns  of  other  per  cents, 
such  as  12 J%,  163%,  ^%i  ^^^  ^i%f  ^^^  ^^  useful  for  rapid  drill  work. 

5.  A  foot  is  what  fraction  of  a  yard  ?   A  foot  is  what  per 
cent  of  a  yard? 

6.  A  pint  is  what  fraction  of  a  gallon  ?  A  pint  is  what  per 
cent  of  a  gallon  ? 

7.  Five  cents  is  what  fraction  of  a  dollar?    Five  cents  is 
what  per  cent  of  a  dollar? 

8.  If  you  wish  to  find  33 J  %  of  a  number,  what  fractional 
part  of  the  number  do  you  wish  to  find  ? 

9.  If  a  man  spends  one  fifth  of  his  income  for  rent,  what 
per  cent  does  he  spend  for  this  purpose? 

10.  What  per  cent  of  the  perimeter  of  a  square  is  one  side  of 
the  square  ?    What  per  cent  are  two  sides  ?  three  sides  ? 

11.  If  there  are  80  pupils  in  a  class  and  50%  are  boys,  what 
fraction  are  boys  ?   How  many  boys  are  there  ? 

12.  Find  tjie  interest  on  $500  for  1  yr.  at  6%  ;  at  5%  ;  at  4%. 
IS.  Find  the  interest  on  |800  for  2yT.  at  5%  ;  at  4%  ;  at  3%. 
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Write  as  common  fractions^  and  also  as  per  cents  : 

1.  0.01.        4.  0.06J.      7.  0.33J.       10.  0.87.         18,  0.07f 

2.  0.37.        6.  0.31.        8.  0.66,         11.  0.87J.      U.  0.08J. 

3.  0.37^.      6.  0M\.      9.  0.66f       12.  0.16.         15.  0.03f. 

16.  From  a  barrel  of  flour  weighing  196  lb.,  75%  has  been 
sold.   How  many  pounds  are  left  ? 

17.  A  man  agreed  to  build  a  stone  wall  225  ft.  long.  He  has 
already  built  33^%  of  it  How  many  feet  has  he  built,  and  how 
many  feet  has  he  still  to  build  ? 

18.  A  trolley  car  has  a  run  of  64  mL  a  day.  When  it  has  run 
75%  of  this  distance,  how  many  miles  has  it  still  to  run  ? 

Find  the  values  of  the  following  : 

19.  25%  of  168.  23.  5%  of  34.  27.  0.25  x  484, 

20.  75%  of  184.  24.  5%  of  48.  28.  25%  of  536. 

21.  20%  of  135,  26.  6%  of  250.  29.  0.75  x  368. 

22.  30%  of  140.  26.  6%  of  820,  80.  75%  of  460. 

31.  How  much  will  62J%  of  a  cubic  foot  of  steel  weigh  if 
1  cu.  ft.  of  steel  weighs  490  lb.  ? 

32.  If  a  steel  car  when  full  carries  96,000  lb.  of  coal,  how 
much  does  it  carry  when  it  carries  87  J  %  of  its  capacity  ? 

33.  If  out  of  320  problems  in  arithmetic  you  solve  95%  of 
them  without  errors,  how  many  do  you  solve  correctly  ? 

34.  If  a  locomotive  weighing  118  tons  can  exert  a  pull  equal 
to  22^%  of  its  weight,  how  many  tons  of  pull  can  it  exert? 

35.  A  ball  team  has  played  48  games  this  season  and  has  won 
62^%  of  them.   How  many  games  has  it  lost  ? 
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State  the  valties  of  the  following  : 

1.  J  of  48  0.5    of  48  0.50  of  48  50%  of  48 

2.  \  of  36  0.25  of  86  25%  of  86  25%  of  80 

3.  I  of  20  0.75  of  20  75%  of  20  75%  of  12 

4.  J  of  40  25%  of  40  75%  of  40  75%  of  80 

With  respect  to  the  figures  ffiven  below j  answer  the  following : 

5.  Fis  what  part  as  large  as  -&?  what  per  cent  as  large  ? 

6.  -F*  is  what  part  as  large  as  2>  ?  what  per  cent  as  large  ? 

7.  F  is  what  part  as  large  as  C?  what  per  cent  as  large  ? 

8.  i^  is  what  part  as  large  as  J?  ?  what  per  cent  as  large  ? 

9.  ^  is  what  part  as  large  as  ^  ?  what  per  cent  as  large  ? 


In  each  of  the  following  pairs  tell  what  per  cent  the  first  is  of 
the  second: 

10.  E,  C.        12.  E,  D.        14.  2>,  C.       16.  2>,  A.       18.  B,  A. 

11.  Ey  A.        13.  E,  B.        15.   C,  B.        17.  2>,  B.       19.   C,  A. 

20.  How  much  is  the  commission,  at  2%,  on  a  sale  amounting 
to  $500  ?  on  a  sale  amounting  to  $5000  ? 

21.  How  much  is  the  interest  on  $1000  for  2  yr.  at  4%  ?  at 
6%  ?  at  6%  ?  at  8%  ? 
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1.  The  diameter  of  a  circle  is  about  Sl^%  as  long  as  the 
circumference.  What  is  the  diameter  of  a  circle  whose  circum- 
ference is  30  ft.  ? 

2.  A  meter  is  9^|%  longer  than  a  yard.  How  many  inches 
are  there  in  a  meter  ? 

3.  A  knot,  used  in  measuring  distances  at  sea,  is  15^%  longer 
than  a  mile.   How  many  feet  are  there  in  a  knot  ? 

Find  the  valties  of  the  following : 

4.  40%  of  160.  8.  4%  of  120,  12.  \  of  1275. 
6.  60%  of  180.              9.  4%  of  230.  13.  20%  of  95. 

6.  70%  of  150.  10.  3%  of  125.  14.  |  of  724. 

7.  80%  of  120.  11.  3%  of  235.  15.  75%  of  724. 

16.  A  man  makes  a  profit  of  12^%  on  a  sale  of  property 
which  cost  him  $1600.    How  much  was  the  profit? 

"Find  the  values  of  the  foUowinff  : 

17.  50%  of  1348.  26.  66f  %  of  ♦372.60. 

18.  25%  of  1464.  26.  83^%  of  142.36. 

19.  121  %  of  1498,  27.  20%  of  1926.45. 

20.  61%  of  $3376.  28.  40%  of  ♦732.25. 

21.  37|%  of  ♦49.76.  29.  60%  of  ^821.72. 

22.  62J%  of  ♦91.92.  30.  82J%  of  ♦27,500. 

23.  87J%  of  ♦42.48.  31.  85%  of  ♦17,500. 

24.  3^%  of  ♦739.20.  32.  63%  of  ♦26,200. 

33.  Find  1^  times  480 ;  1.25  times  480 ;  125%  of  480. 

34.  Find  If  times  960 ;  1.87J  times  960 ;  137J%  of  960. 
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Find  the  values  of  the  following  : 

1.  50%  of  167.  4.  2%  of  ♦426.  1  |  of  286. 

2.  20%  of  241.  5.  7%  of  ♦341.  8.  75%  of  236. 

3.  90%  of  340.  6.  8%  of  ^468.  9.  0.75  x  236. 

Find  the  net  prices  of  goods  billed  as  follows^  with  discounts 
as  stated: 

10.  ♦450,  20%.  13.  ♦675,  8%.  16.  ^960,  16f  %. 

11.  ^375,  15%.  14.  ^840,  12J%.  17.  ^1760,  12^%. 

12.  ^480,  25%.  15.  ^925,  28%.  18.  ^1575,  33J%. 

19.  A  typewriter  was  marked  ^80  but  was  sold  at  18%  dis- 
count.   What  was  the  net  price  ? 

20.  An  automobile  was  marked  ^950  but  was  sold  at  12% 
discount.   What  was  the  net  price  ? 

21.  A  merchant  bought  some  goods  for  ♦1687.50,  less  20%. 
What  was  the  net  price  ? 

22.  On  which  will  the  net  amount  after  deducting  the  com- 
mission be  greater,  a  sale  of  ♦I  750  less  2%  commission  or  a 
sale  of  ♦I 780  less  3%  commission?   How  much  greater? 

23.  A  clerk  receives  ^6  a  week  and  3  %  commission  on  goods 
sold.  If  he  sells  ^500  worth  of  goods  in  a  week,  what  is  his 
income  for  the  week  ? 

24.  How  much  is  the  interest  on  ^1800  at  6%  for  1  yr.  ?  for 
2  yr.  ?  for  \  yr.  ?  for  1^  yr.  ?  for  2  yr.  3  mo.  ? 

25.  A  dealer  bought  a  bill  of  goods  amounting  to  ♦2750.  By 
paying  promptly  he  was  allowed  a  discount  of  6%  on  this  bilL 
How  much  was  the  discount? 


LITTLE  EXAMINATIONS 

L   1.  75%  of  9.6.  6.  2J%  of  nT.SO. 

8.  12J%  of  »1.76.  7.  104%  of  6^it. 

5.  88  J  %  of  $2.46.  8.  8%  of  ^876. 
4.  66|%  of  ♦9.75.  9.  1.7%  of  #275. 

6.  16|%  of  ♦8.46.  10.  512%  of  ^290. 

n.   1.  25%  of  #75.  6.  8f  %  of  2  ft  8  in. 

8.  75%  of  #25.  7.  2J%  of  4  yd.  3  in. 

8.  12J%  of  »87.50.  8.  8%  of  ♦75.60. 

4.  87^%  of  ♦12.50.  8.  1.6%  of  ^4.80. 

6.  16|%  of  ^18.60.  10.  275%  of  ♦500. 

m.   1.  12J%  of  ♦16.40.  6.  2J%  of  ^75. 

8.  87J%  of  ^17.60.  7.  3^%  of  ^1.20. 

8.  62^%  of  ♦83.60.  8.  7%  of  ^24.40. 

4.  87^%  of  ^42.40.  9.  2.3^%  of  ♦66. 

6.  66|%  of  ^48.90.  10.  250%  of  75  ft. 

IV.    1.  How  much  is  ^175  less  8%  of  itself? 

2.  How  much  is  ^250  increased  by  15%  of  itself  ? 
8.  Make  out  a  bill  of  six  items  and  receipt  it. 

4.  How  much  is  the  commission  at  8%  on  a  sale  of  goods 

amounting  to  ♦2750?  at  8j^%?  at  12^%? 

5.  Find  the  interest  on  ^2450  for  2  yr.  6  mo.  at  5%. 
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1.  Write  1921  and  1927  in  Roman  numerals,  and  LXIX  and 
LXXXYIII  in  ordinary  numerals. 

FtTid  the  8um^  difference^  productf  and  quotient  of  each  of  the 
following  pairs  of  numbers^  dividing  the  greater  hy  the  less  : 

2.  6531,  2177.  5.  80,195,  6039.  8.  81,104,  8456. 
8.  18,846,  8141.  6.  56,080,  7010.  9.  24,258,  4043. 
4.  29,547,  4221.    7.  28,404,  7101.    10.  69,993,  7777. 

Find  the  sunij  differenccy  product^  and  loth  quotients  of  each  of 
the  follotving  pairs  of  fractions : 

By  "both  quotients  "  is  meant  that  we  should  divide  |  by  |  and  |  by  §. 


11. 1,  l. 

18.  I,  \. 

15.  |,  \.                17.  J,  ^. 

18.  i,  |. 

14.  f.  \. 

16.  |.f.                  18.  i.^. 

Find  the  valuea  of  the  following: 

19.  7%  of  48. 

24.  2J%  of  88. 

29.  50%  of  9  ft.  8  in. 

20.  9%  of  75. 

26.  Z\%  of  69. 

80.  83J%  of  10  ft.  9  in. 

21.  6%  of  97. 

26.  1\%  of  64. 

81.  25%  of  8  ft.  6  in. 

22.  9^  of  7.4 

27.  ^%  of  7.2. 

88.  75%  of  8  lb.  4  oz. 

28.  8%  of  6.8. 

28.  8^%  of  7.2. 

38.  87^%  of  9  lb.  8  oz. 

247 
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ORAL  EXBSCI8B 
Find  125%  of  the  following  : 

1.  36.  4.  ♦160.  7.  72  ft.  10.  88. 

2.  64.  5.  28.  8.  $360.  11.  60  ft 
8.  80  ft.               6.  32.                  9.  80.  12.  $2.40. 

Find  130%  of  the  following  : 

13.  40.  16.  $220.  19.  90y(L  82.  52. 

14.  30.  17.  70.  20.  $150.  23.  62  rd. 

15.  60  in.  18.  25.  21.  38.  24.  $1.20. 

25.  If  a  man  sells  $2400  worth  of  goods  at  25%  profit,  what 
is  the  selling  price  ? 

26.  If  a  manufacturer  spent  $50,000  in  advertising  and  in- 
creased this  50%,  how  much  did  he  then  spend? 

27.  Find  I  of  16 ;  of  $160 ;  of  1600  lb. ;  of  1.6  A. 

28.  Find  f  of  24 ;  of  $240 ;  of  2400  lb. ;  of  2.4  A. 

Find  133 j%  of  thefollomng  : 


29.  86.                 31.  60  A. 

33.  51. 

35. 

90  min. 

30.  48.                38.  fl50. 

34.  57. 

36. 

»2.70. 

Find  116  j%  of  the  following  : 

37.  36.                39.  54. 

41.  48. 

43. 

72. 

38.  80  yd-           40.  84  rd. 

42.  $860. 

44. 

♦2.40. 

45.  Goods  costing  $2400  are  sold  at  16|%  above  cost.  What 
is  the  selling  price  ? 

46.  Goods  costing  $2700  are  damaged  to  the  extent  of  33^%. 
How  much  is  the  loss? 

47.  Multiply  240  by  100 ;  by  50 ;  by  25. 
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WSITTBH  EZKBaSX 
Add  the  following: 

1.                         2.                         3.  4. 

♦247.60             ^382.68             ♦129.36  ♦287.62 

329.48               692.39               427.96  469.83 

272.56                 78.62               380.09  48.79 

752.40               400.00               870.64  602.76 

670.52                 82.48               572.04  85,55 

727.44               162.96               619,91  328,76 


Mraet  tJie  following  : 

5.                    e. 

♦2763.01          ♦8101.23 
1987.62            6472.85 

7. 

♦9124.51 
7235.62 

8. 

♦8170.01 
5296.83 

Multiply  as  indicated : 

9.  §  X  468.                    15.  294  x  326.  21.  0.7  X  17.09. 

10.  I  X  564.                     16.  34.7  X  289.  22.  0.6  x  0.072. 

11.  I  X  836.                     17.  42.9  x  57.6.  23.  2.8  x  0.009. 

12.  2J  X  5.28.                 18.  5.38  x  27.9.  24.  7.3  x  6.007. 

13.  8f  X  5.08.                 19.  7.29  x  8.26.  25.  5.8  x  72.01. 

14.  4|  X  7.36.                  20.  6.87  X  0.79.  26.  6.6|  x  S.46. 

Divide^  carrying  the  qtiotients  to  the  nearest  hundredth  : 

27.  4.5-1-7.2.                   30.  84-»-67.  33.  28.1 -»- 0.06. 

28.  9.8 -»- 0.09.                 31.  1.42-*- 8.7.  34.  597-4-0.32. 

29.  0.7  +  8.4.                   32.  1.56-!- 0.7.  35.  8 -i- 72.6. 

Perform  the  operations  indicated : 

86.  4|  +  9^\.                   37.  5f  -^  3f  38.  1.7|  X  3.1f 
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XL  PROBLEMS  WITHOUT  NUMBERS 
ORAL  BX£RCI8E 

1.  If  you  have  a  given  per  cent,  how  do  you  express  it  as  a 
common  fraction  ? 

2.  If  you  are  to  find  a  certain  fractional  part  of  a  number, 
how  do  you  express  this  as  a  per  cent  of  the  number  ? 

3.  If  you  have  a  certain  rate  per  cent  expressed  with  the 
per  cent  sign,  how  do  you  express  it  as  a  decimal  ? 

4.  If  you  have  a  decimal  fraction,  how  do  you  express  the 
same  number  with  a  per  cent  sign  ? 

5.  If  you  know  what  a  given  per  cent  of  a  number  is,  how 
do  you  find  the  number  ? 

8.  A  man's  salary  two  years  ago  was  increased  a  certain 
per  cent.  Last  year  it  was  decreased  the  same  per  cent.  Is  his 
salary  at  present  greater  than  or  less  than  it  was  two  years  ago? 

7.  A  merchant  marks  his  goods  a  certain  per  cent  above  cost 
Owing  to  hard  times  he  sells  them  at  the  same  per  cent  below  the 
marked  price.    Does  he  sell  them  for  more  than  or  less  than  cost  ? 

8.  If  you  know  the  amount  paid  for  a  certain  property,  and 
the  rate  of  commission,  how  do  you  find  the  commission  ? 

9.  If  you  know  the  net  amount  left  after  the  commission  has 
been  deducted,  and  the  price  at  which  the  property  was  sold, 
how  do  you  find  the  rate  of  commission  ? 

10.  If  you  know  the  time  that  a  sum  of  money  is  on  interest, 
the  rate,  and  the  sum  of  money,  how  do  you  find  the  interest  ? 

11.  If  you  know  what  a  dealer  paid  for  some  goods,  and  his 

selling  price,  how  do  you  find  the  per  cent  of  profit  or  loss  ? 

The  boys  in  class  should  be  asked  how  to  find  a  baseball  player's  fielding 
ATerage,  batting  average,  and  so  on. 
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ra.  INDUSTRIAL  PROBLEMS 
SHALL  IT  BS  A  CAH  OR  A  HORSS? 

1.  A  physician  finds  that  it  costs  him  $4.50  a  week  to  keep 
his  horse  at  a  livery  stable.  He  pays  $2.50  twice  in  every  three 
months  for  shoeing  his  horse.  Veterinary  attention  averages  |4 
a  year.  What  is  the  total  expense  of  a  horse  and  buggy  per  year  ? 

2.  The  horse  and  buggy  cost  $275.  At  6%  interest,  how  much 
must  be  added  to  the  above  to  obtain  the  total  outlay  for  a  year  ? 

3.  Deterioration  is  to  be  considered.  Figuring  that  in  15  yr. 
he  could  sell  the  horse  and  buggy  for  $50,  how  much  must  the 
physician  add  to  his  annual  outgo  because  of  deterioration  ? 

4.  He  decides  to  see  whether  it  might  not  be  better  to  buy  an 
automobile.  He  finds  that  he  can  get  a  serviceable  one  for  $765. 
At  6%,  what  would  be  his  annual  loss  in  interest  on  his  money  ? 

5.  He  finds  that  every  8  yr.  he  can,  by  paying  $250  additional, 
exchange  his  old  car  for  a  new  one.  How  does  the  deterioration 
per  year  compare  with  that  on  the  horse  and  buggy  (Ex.  8}? 

6.  Allowing  $12.50  a  month,  what  will  the  tires  cost  a  year? 

7.  If  15  gaL  of  gasoline  costing  20^  a  gallon  are  used  a  week, 
besides  80  ^  worth  of  lubricating  oil,  and  the  garage  costs  $8  a 
week,  what  will  this  amount  to  in  a  year  ? 

8.  The  automobile  will  save  him  8  hr.  a  day.  If  he  counts  the 
time  at  75^  an  hour,  how  much  will  this  amount  to  in  861  da.  ? 

9.  He  thinks  it  would  be  worth  $200  a  year  in  comfort  to  have 
a  car.  Now  consider  the  whole  question.  What  are  the  total  ex- 
penses of  the  horse  and  buggy?  What  are  the  total  expenses  of 
the  car,  less  the  comfort  and  the  saving  in  time  ?  Which  is  the 
better  for  him  to  have  ? 
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THRIFT  m  THE  HOHB 

1.  Mrs.  Brown  finds  that  she  can  save  at  least  50^  a  week  by 
going  to  the  market  and  buying  in  person.  By  doing  this,  how 
much  a  year,  at  least,  will  she  save  ? 

2.  Frank  gets  interested  in  the  idea  of  helping  to  cut  down 
the  high  cost  of  living.  He  says  he  will  raise  vegetables.  Allow- 
ing $1.25  for  plowing,  18.25  for  fertilizer,  11.30  for  seed,  and 
75  (^  a  week  for  22  wk.,  which  wages  his  mother  insists  that  he 
shall  have,  what  is  the  cost  of  the  season's  vegetables? 

3.  Mrs.  Brown  used  to  spend  $54  for  these  same  vegetables 
at  the  store.   What  was  the  saving  in  having  their  own  garden? 

4.  Since  Frank's  mother  no  longer  buys  over  the  telephone, 
she  decides  to  cut  off  this  expense.  The  telephone  costs  12.25  a 
month.   How  much  does  she  save  in  a  yeai  by  not  having  one  ? 

5.  By  buying  at  a  bargain  sale  an  $18  suit  at  15%  off,  three 
♦1.50  shirts  at  10%  off,  a  dozen  25-cent  handkerchiefs  at  16|% 
off,  a  pair  of  $4.75  shoes  at  25%  off,  and  a  hat  and  some  ties 
amounting  to  $5.35  at  20%  off,  how  much  does  Frank  save  in  all? 

6.  How  much  have  Frank  and  his  mother  together  saved  on 
the  purchases  and  telephone  in  Exs.  1~5,  as  stated  above  ? 

7-  They  find  that  they  can  invest  this  money  at  5%  interest. 
What  will  it  amount  to  in  10  yr.  at  simple  interest  ? 

8.  A  year  after  the  investment  mentioned  in  Ex.  7  was  made 
they  invested  an  equal  amount  again  at  6%  interest,  and  they 
did  this  every  year  until  the  end  of  the  10  yr.  How  much  did 
they  have  at  the  end  of  that  time,  including  the  interest  ? 

9.  Frank  will  then  be  old  enough  to  go  to  college.  His  mother 
filays  that  he  will  need  $1500  if  he  can  earn  a  free  scholarship. 
Will  they  have  money  enough  saved  to  send  Frank  to  college  ? 
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IV.  EXAMINATION  REVIEWS 
ORAL  EXAMINATION 

1.  State  rapidly  the  following  sums: 

87  46  89  67  49  85  74 

95  28  98  85  86  49  88 

2.  Make  change  from  |10,  the  purchases  amounting  toj 
♦6.75        H80        *6.92        *3.78       15.69       JS.l? 

3.  State  the  results  of  the  following : 

3x34  6x33  294-!- 14  198-^18 

7x61  8x32  330-».15  264-».12 

4.  Express  the  following  as  common  fractions : 

20%  50%  90%  12j^%  33^% 

6.  State  the  results  of  the  following : 
12^%  of  88  87|%  of  88  162%  of  24  66|%  of  24 

6.  How  many  rods  in  a  mile  ?  square  rods  in  an  acre  ? 

7.  How  many  days  from  March  7  to  April  7  ? 

8.  If  16|%  of  the  pupils  in  a  school  of  180  pupils  were  not 
in  school  last  year,  how  many  new  pupils  are  there  this  year  ? 

9.  A  rectangle  6  in.  by  8  in.  was  increased  50%  in  length  and 
33^%  in  width.   What  is  the  area  after  the  increase  ? 

10.  In  a  school  of  220  pupiLs,  if  there  should  be  an  increase 
of  5%  next  year,  how  many  pupils  would  there  then  be  ? 

Arranged  aa  they  are  on  the  cumulative  plan  and  with  exactly  ten  questions 
in  each,  these  examinations  furnish  a  series  of  excellent  reviews  and  at  the 
same  time  they  allow  for  easy  rating  on  the  scale  of  ten  or  a  hundred. 
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WRITTEN  EXAMmATION 

1.  Add  the  following : 

2.  Subtract  the  following : 

^^\-h%         9jV-3J         8/,-7i         18U-12i 

3.  Perform  the  operations  indicated : 

5|x2f  7|x8f  6fx7^  28  x  75f 

2J  +  1J  13|  +  2|  T>»5-H|  15J  +  18I 

4.  Copy  and  complete  the  following : 

2J  mi.  =  (?)  rd.  49  ft  =  (?)  in. 

82J  ft  =  (?)  rd.  22 J  sq.  ft  =  (?)  sq.  yd. 

4800  lb.  =  (?)  T.  384  cu.  ft  =  (?)  cd. 

5.  Find  the  values  of  the  following : 

25%  of  844  0.75  x  368  90%  of  480 

75%  of  724  I  of  6040  69%  of  639 

6.  Find  the  net  prices  of  goods  marked  and  discounted  as 
follows : 

♦860,10%  ♦240,12^%  ♦460, 66|% 

♦900,25%  ♦SeO,  16|%  ♦270,33^% 

T.  Increase  each  of  the  following  by  the  per  cent  indicated : 
♦120,  40%  ♦640,  37^%  ^1296,  26% 

♦696, 16|%  ♦1250,  10%  ^18.75,  B^% 

8.  Find  the  number  of  which 

10  is  10%  12  is  6%  76  is  75% 

9.  Compare  25%  of  60%  of  ♦lOOO  with  60%  of  25%  of 
♦1000,  and  each  with  12^%  of  60%  of  ^2000. 

10.  The  number  86  is  16%  less  than  what  number? 


EXAMINATION  REVIEWS  265 

WKITTEN  SXAMmATION 

1.  Write  1921  in  three  different  ways. 

2.  A  man  has  two  pieces  of  land:  one  of  240  A.,  which  he 
values  at  $125  per  acre ;  and  one  of  65  A.,  which  he  values  at 
♦80  per  acre.  What  is  the  average  value  of  all  the  land  per  acre? 

3.  A  state  road  471  mi.  long  cost  *2,825,798.  What  was 
the  average  cost  per  mile? 

4.  A  farmer  has  160  A.  of  land  worth  $150  per  acre,  10  cows 
worth  165  each,  80  T.  of  hay  worth  JO.SO  per  ton,  800  bu.  of  com 
in  the  crib  worth  56^  per  bushel,  $125  worth  of  poultry,  farm 
machinery  worth  $450,  an  automobile  worth  $750,  20  h<^  worth 
♦7.50  each,  and  other  property  worth  ♦1125.  Make  an  inventory 
of  his  property. 

5.  A  careless  farmer  failed  to  test  his  seed  com,  and  only 
four  grains  out  of  five  that  were  planted  grew.  The  farmer's 
yield  on  40  A.  was  1800  bu.  If  the  com  was  worth  48^  per 
bushel,  how  much  did  he  lose  by  his  neglect? 

6.  If  com  shrinks  10%  in  weight  when  carried  over  to  the 
next  summer,  what  is  the  loss  on  80  A.  of  com  yielding  45  bu. 
(56  lb.  each)  per  acre,  the  price  remaiaing  50^  a  bushel? 

7.  Draw  a  plan  of  a  village  lot  200  ft.  long  and  100  ft.  wide, 
using  the  scale  ^^j^. 

8.  Draw  a  plan  for  a  living  room  18'  x  24',  with  a  bedroom 
10'  X  12'  adjoining,  using  the  scale  ^^ 

9.  In  a  school  of  492  pupils  16|%  were  not  there  last  year. 
How  many  of  the  present  number  were  in  the  school  last  year  ? 

10.  Using  short  methods,  find  the  cost  of  the  following  bill 
of  goods:  14  pr.  gloves  @  ♦1.25,  12^  yd.  cloth  @  64^,  16  rugs 
@  ♦12.50,  and  4  doz.  spools  thread  @  15^  per  dozen. 
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WRITTEN  EXAMINATION 

!•  I  bought  a  hat  for  $2.40,  which  was  20%  below  the 
marked  price.   Find  the  marked  price. 

2.  A  farmer  had  5^  A.  that  yielded  12  T.  of  ensilage  to  the 
acre.  He  put  this  into  a  silo,  and  fed  12  cows  an  average  of 
80  lb,  a  day  from  November  1  to  June  1.  About  how  many  tons 
did  he  have  left  in  the  silo  on  June  1  ? 

3.  By  selection  of  the  seed  the  yield  from  80  A.  of  com  was 
increased  20%  over  45  bu.  per  acre.    Find  the  total  yield. 

4.  A  new  road  was  built  along  one  side  of  this  farm  at  a  cost 
ef  $3600  per  mile.  If  the  com  is  worth  500  a  bushel,  the  yield 
will  pay  for  what  part  of  a  mile  of  this  road  ? 

5.  A  poultry  raiser  has  a  lot  10  rd.  square  which  he  wishes 
to  fence  into  four  equal  square  lots,  placing  the  fence  posts  1  rd. 
apart.   How  many  posts  will  he  need  ?   Draw  a  diagram. 

6.  A  man  paid  $1200  for  an  automobile.  He  sold  it  after 
2yr.  for  a  price  which  showed  a  discount  of  25%  at  the  end 
of  1  yr.,  and  a  further  discount  the  next  year  of  25%  on  the 
remainder.   What  price  did  he  get  for  his  car? 

7.  A  salesman  is  offered  a  salary  of  |1250  a  year,  or  half  that 
amount  and  2%  commission  on  his  sales.  If  the  sales  amount 
to  130,000  a  year,  which  is  the  better  plan  for  him  ? 

8.  Find  the  interest  on  $1250  for  2  yr.  4  mo.  at  6%. 

9.  A  teacher  who  received  a  salary  of  $75  a  month  for  9  mo. 
lent  her  brother  at  the  end  of  the  year  20%  of  her  salary.  He 
kept  the  money  4  yr.  6  mo.,  and  then  returned  it  with  6%  inter- 
est.  How  much  did  he  pay  her  ? 

10.  If  an  automobile  travels  at  the  rate  of  24  mL  an  hour, 
how  long  does  it  take  to  go  0.8  mL  ? 
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WSITTSN  EXAMIN ATIOV 

1.  Write  the  following  as  decimal  fractions : 

2.  Write  as  whole  numbers  or  mixed  decimals : 

i!       \^       m        mi      im 

3.  Add,  and  also  subtract  the  following : 

127.42         403.61         512.71         623.42         808.40 
109.64         362.83         829.86         485.64         637.68 

4.  Divide  the  following  as  indicated : 

41.6  -*.  0.4  2.22  -!-  0.02  86.08  -♦-  3.28 

0.25  +  0.5  3.88  +  0.03  1.036  -*-  0.56 

5.  A  man  pays  $113  for  coal  at  $5.65  a  ton.  How  many  tons 
does  he  buy  ? 

6.  The  product  of  two  numbers  is  156.25,  and  one  of  the 
numbers  is  5000.    What  is  the  other  number  ? 

7.  If  wind  blows  in  a  hurricane  at  the  rate  of  8796.6  ft.  per 
minute,  what  is  the  rate  per  second  ? 

8.  A  contractor  bought  a  shipment  of  bricks  for  $176.40, 
paying  $7.20  a  thousand.   How  many  bricks  did  he  buy  ? 

9.  In  a  recent  year  there  were  614  cooperative  creameries  in 
Minnesota,  and  they  made  74,934,940  lb.  of  butter  in  that  year. 
Find  to  the  nearest  pound  the  average  amount  per  creamery. 

10.  A  farmer  found  that  he  could  average  2.76  T.  of  alfalfa 
per  acre  on  his  40-acre  field.  At  $7  per  ton,  what  was  this  crop 
worth?  How  did  the  value  of  the  crop  compare  with  that  of 
clover  in  another  40-acre  field  averaging  1.85  T.  per  acre  and 
worth  $5.40  per  ton  ? 
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WRITTEN  EZAMISATIOn 

1.  Multiply  the  following: 

1.3  X  48                     4.25  X  64 

8.42  X  286 

2.9  X  62                     6.75  x  84 

4.25  X  66.4 

2.  Multiply  the  following : 

'  8.2  X  6.8  8.36  x  4.8  5.33  x  2,96 

7.7  X  8.8  9.82  x  6.7  4.56  x  8.21 

3.  Divide,  carrying  the  quotients  to  two  decimal  places : 
6.25-*- 25  3.49-S-26  8.34-*- 26 
6.75  -»-  75                   47.2  -»-  34                   342.9  -«-  0.16 

4.  Divide,  carrying  the  quotients  to  three  decimal  places: 
8.48  -f- 1.7  39.4  -*-  2.8  426.9  -*-  0.31 

6.  If  a  locomotive  costs  $23,000,  a  steel  sleeping  car  $26,000, 
and  a  steel  day  coach  $8000,  how  much  will  a  railway  company 
have  to  pay  for  36  day  coaches,  5  sleeping  cars,  and  2  locomotives? 

6.  In  a  year  when  the  Montana  mines  produced  285,719,918  lb. 
of  copper  and  Michigan  produced  155,715,286  lb.,  Montana  pro- 
duced how  much  more  than  Michigan  ? 

7.  A  contractor  bought  a  lot  of  shingles  for  $717.75,  paying 
$4.12^  a  thousand.   How  many  thousand  shingles  did  he  buy  ? 

8.  In  a  year  when  this  country  produced  304,043,400  lb.  of 
wool,  the  total  value  being.  $75,819,251,  what  was  the  average 
value  per  pound,  to  the  nearest  cent  ? 

9.  In  a  year  when  Iowa  produced  378,766,000  bu.  of  com 
worth  500  a  bushel,  what  was  the  value  of  the  crop? 

10.  How  many  times  will  a  roller  4.25  ft  in  circumference 
turn  in  rolling  the  length  of  a  lawn  136  ft.  long  ? 


CHAPTER  VII 

HOW  TO  SOLVE  PROBLEMS 

200.  Necessity  for  Using  Short  Methods.  We  have  now 
learned  bow  to  perform  all  the  common  operations  with  num- 
bers, but  before  we  take  up  further  work  in  business  arithmetic 
we  should  consider  the  short  methods  of  computing.  If  Ralph 
sells  8  doz.  eggs  at  25^  a  dozen,  it  would  be  absurd  for  him  to 
take  a  pencil  and  some  paper  to  find  the  amount  received.  He 
should  calculate  this  "  in  his  head"  by  using  a  short  method. 

ORAL  EXERCISE 

1.  Multiply  by  10 :  27,  2.7,  and  270. 

2.  State  the  short  method  of  multiplying  by  10 ;  by  100. 

3.  Multiply  by  \^:  20,  44,  88,  and  440. 

4.  State  the  short  method  of  multiplying  by  5. 

5.  Multiply  by  ^^:  40,  88,  and  160. 

6.  State  the  short  method  of  multiplying  by  25. 

7.  Multiply  by  ^^:  3,  9,  18,  and  66. 

8.  State  the  short  method  of  multiplying  by  83^. 

9.  Multiply  by  l-Y"^:  8,  16,  24,  and  32. 

10.  State  the  short  method  of  multiplying  by  125. 

Teachers  should  observe  that  Exa.  2,  4,  6,  8,  and  10  depend  respectively  on 
Exs.  1,  8,  6,  7,  and  9.  It  is  desirable  to  give  a  few  oral  exercises  applying  this 
work  at  once  to  problems  of  local  interest.  The  work  is  summarized  formally 
on  page  200. 

269 
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201.  Short  Methods  in  Multiplication.  We  shall  now  consider 
those  short  methods  of  multiplication  which  are  particularly  valu- 
able because  of  certain  multipliers  which  are  so  often  used. 

To  multiply  by  10^  move  the  decimal  point  one  place  to  the  right, 
annexing  a  zero  if  necessary. 

To  multiply  by  100  or  1000,  move  the  decimal  point  to  the  right 
two  or  three  places  respectively,  annexing  zeros  if  necessary. 

To  multiply  by  5,  multiply  by  10  and  divide  by  2. 

To  multiply  by  25,  multiply  by  100  and  divide  by  4. 

To  multiply  by  125,  multiply  by  1000  and  divide  by  8. 

To  multiply  by  33  j,  multiply  by  100  and  divide  by  3. 

To  multiply  by  9,  multiply  by  10  and  subtract  the  multiplicand. 

To  multiply  by  11,  multiply  by  10  and  add  the  multiplicand. 

To  find  50%  of  a  number,  divide  the  nuniber  by  2. 

To  find  25%  of  a  number,  divide  the  number  by  4. 

WKITTEH  SZ£RCISE 

Multiply,  in  turn,  by  10,  by  100,  by  5,  by  25,  and  by  125 : 

1.  5656  8448  17,184 

2.  7868  8.776  11,840.8 
8.  4976             16.424          48,245.6 

Multiply,  in  turn,  by  33 j,  by  9,  and  by  11 : 

4.  16,974  64,050  12,210 

5.  141.51  136.71  1600.2 

6.  180.36  160.26  1594.2 

Find,  in  turn,  50%  and  25%  of  the  follounng : 

7.  11,380  16,816  83,864 

8.  46,688  43,748  97,144 


15,048 

14,120 

17.008 

50.744 

15.032 

30.832 

14,601 

10,803 

154.05 

99.819 

17.163 

99.603 

396.56 

77.768 

567.68 

47.376 
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WRITTEN  BZSSCI8B 
Multiply  the  foUauying : 

1.  10  X  10.25.  12.  25  X  *144.  23.  Z^  x  86. 

2.  10  X  #8251.         13.  25  x  *640.  24.  Ss}  x  48. 

3.  10  X  ♦6.25.  14.  25  X  #325.  25.  33|  x  144. 

4.  10  X  (5.50.          15.  675  x  |25.  26.  33^  x  1312.30. 
6.  100  X  #0.37.        16.  25  X  ♦25.50.  27.  16|  x  12,630. 

6.  100  X  #2.87^.  17.  25  X  #75.25.  28.  16|  x  #636.30. 

7.  1000  X  ♦0.25.  18.  12J  x  #6400.  29.  5  x  47,664.80. 

8.  1000  X  #6.37^.  19.  12J  x  *4880.  30.  5  x  *210,650. 

9.  50  X  164,224.  20.  125  x  *640.  31.  125  x  #84,480. 

10.  60  X  ♦752.20.     21.  125  x  #6400.     32.  125  x  #844.80. 

11.  50  X  ♦861.55.     22.  125  x  #2800.     33.  16|  x  4,800,000. 

34.  How  much  will  25  books  cost  at  |1.20  each  ? 

35.  How  much  will  25  wagons  cost  at  |116  each  ? 

36.  How  much  will  50  cows  cost  at  |54  a  head  ? 

37.  How  much  will  100  books  cost  at  62 J ^  each? 

38.  How  much  will  25  tons  of  hay  cost  at  (12.40  a  ton  ? 

39.  How  much  will  12 J  yards  of  cloth  cost  at  36  ^  a  yard  ? 

40.  How  much  will  25  doz.  pencils  cost  at  10.48  a  dozen  ? 

41.  How  much  will  48  office  desks  cost  at  |25  each  ? 

42.  At  (5  an  acre,  how  much  is  a  tract  of  14,264  acres  of 
mountain  land  worth? 

43.  How  much  will  a  man  earn  in  36  weeks  at  (25  a  week  ? 
at  (33|^  a  week  ? 

44.  How  much  will  a  dozen  tables  weigh  at  25  lb.  each  ?  at 
501b.  each? 
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202.  Short  Methods  in  Division.  There  are  certain  divisors 
which  are  used  so  frequently  in  business  that  it  is  desirable  to 
know  the  shortest  methods  of  dividing  by  them.  These  include 
the  numbers  5,  10,  25,  100,  125  (with  12.5  or  12^),  and  33^. 

ORAL  EXSRCISB 

1.  Divide  by  10:  *420,  #5700,  330,  #425,  8751b.,  6  mL 

2.  State  the  short  method  of  dividing  by  10. 

3.  Since  ^  =  ^2^,  we  may  take  |  of  a  dollar  by  taking  how 
many  tenths  of  it  ?  State  the  short  method  of  dividing  by  5,  or  of 
taking  ^  of  a  number. 

4.  Divide  by  5:  llHO,  *3240,  5280  ft,  4230  mi.,  3221. 
6.  Divide  by  100:  #600,  7000,  4800,  #560,  #275,  *48. 

6.  State  the  short  method  of  dividing  by  100. 

7.  State  the  short  method  of  finding  ^^  (or  -^^^)  of  a  dollar; 
of  dividing  a  number  by  25. 

8.  Divide  by  25:  #2200,  *1200,  #3100,  4100,  *32,  *11. 

9.  State  the  short  method  of  dividing  by  125.   (^^^  =  -j^^inrO 

10.  Divide  by  125:  #11,000,  2000,  *4000,  #70,  #600. 

11.  State  the  short  method  of  dividing  by  33J.    (Take  -jfTrO 

12.  Divide  by  33 1:  *200,  500,  #7,  #12,  #30,000,  *11,000. 

13.  In  a  certain  year  Delaware  had  346.2  mi.  of  railroad,  and 
the  District  of  Columbia  had  ^j^  as  many  miles.  How  many  miles 
had  the  latter? 

14.  In  the  same  year  France  had  26,600  mi.  of  railroad,  and 
Korea  had  0.001  as  many.   How  many  had  Korea  ? 

15.  In  the  same  year  the  United  States  had  193,300  mi.  of  rail- 
road, and  Ecuador  had  0.001  as  many.  How  many  had  Ecuador  ? 
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203.  Short  Methods  in  Division.  To  divide  by  lO^move  the  decimal 
point  one  place  to  the  leftj  prefixing  a  zero  if  necessary. 

To  divide  by  100  or  1000^  move  the  decimal  point  to  the  lefty  two 
or  three  places  respectively^  prefixing  zeros  if  necessary. 

To  divide  by  By  multiply  by  2  and  divide  by  10. 

To  divide  by  25^  mtdtiply  by  4  and  divide  by  100, 

To  divide  by  125^  mtdtiply  by  8  and  divide  by  1000. 

To  divide  by  12^  multiply  by  8  and  divide  by  100. 

To  divide  by  33 j^  mtdtiply  by  3  and  divide  by  100. 

To  divide  by  66§y  mtdtiply  by  3  and  divide  by  200. 

To  divide  by  16§j  multiply  by  6  and  divide  by  100. 

WRITTEN  EXERCISE 
Divide  by  short  methods^  writing  only  the  answers : 

1.  7945 -h  5.               6.  9486-*-66f.  ^    11.  3978-!-16f. 

2.  3875 -f- 25.             7.  8739-*-16f.  12.  7168  ^66f. 

3.  7925 -hl2J.           8.  8347-+-33J.  13.  9375  +  12^ 

4.  9676  -h  33^.           9.  7969  -f- 12 J.  14.  4873  -^  33f 
6.  3375 -H 125.          10.  59,625-8-125.  15.  67,500 -f- 125. 

16.  Divide  by  5:  125,  *375,  $67,295,  *575,265. 

17.  Divide  by  25:  650,  #175,  98,750,  *482,000. 

18.  Divide  by  125:  #250,125,  $375,375,  $276,525,  $452,625. 

19.  At  25^  a  yard,  how  many  yards  of  cloth  can  be  bought 
for  $16.25?  for  $42.25?  for  $63.75?  for  $17.50? 

20.  At  33 J  ^  a  dozen,  how  many  dozen  eggs  can  be  bought 
for  $17?  for  $56?  for  $92?  for  $125? 

21.  Divide  452,346,125  by  125  and  also  by  25,  using  long 
division,  and  see  how  many  seconds  it  takes.  Do  the  same  by 
the  short  method. 
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ORAL  BXERaSB 

1.  To  multiply  by  ^  is  the  same  as  to  divide  by  what  number  ? 
To  divide  by  ^  is  the  same  as  to  multiply  by  what  number? 
Illustrate  each  answer  on  the  blackboard. 

2.  Multiply  by  J:  48,  250,  380,  460,  666,  1110,  1234. 

3.  Divide  by  J:  70,  35,  60,  800,  450,  700, 1450,  8112. 

4.  To  multiply  by  ^  is  the  same  as  to  divide  by  what  number  ? 
To  divide  by  ^  is  the  same  as  to  multiply  by  what  number? 
Illustrate  each  answer  on  the  blackboard. 

6.  Multiply  by  J:  86,  90,  68,  45,  75,  300, 123,  321. 

6.  Divide  by  J:  30,  70,  50,  25,  80,  400,  2000,  4211. 

7.  Multiply  by  |:  30,  60,  90,  33,  63,  300,  600,  1230. 

8.  Divide  by  |:  20,  12,  16,  10,  60,  100,  200,  500,  1000. 

9.  Multiply  by  j:  8,  16,  32,  48,  64,  84,  100,  200,  1000. 

10.  Divide  by  ^ :  9,  11,  21,  25,  60,  70,  91,  125,  250,  800. 

11.  Multiply  by  1 :  8,  16,  20,  32,  40,  44,  48,  60,  80,  444. 

12.  Divide  by  |:  9,  12,  15,  21,  30,  60,  66,  90,  120,  300. 

13.  Since  -^  =  -^^  what  short  method  do  you  see  of  multiply- 
ing by  I  ?  of  dividing  by  ^  ? 

14.  Multiply  by  \:  21,  31,  34,  123,  112,  321,  132,  125. 

15.  Divide  by  ^:  22,  300,  84,  160,  444,  664,  486,  1010. 

16.  Since  |  =  0.4,  state  the  short  methods  of  multiplying  and 
dividing  by  |.   Do  the  same  for  |  and  |. 

17.  Multiply  by  f :  30,  60,  66,  120,  600,  720,  840,  1200. 

18.  Because  0.12^  =  ^,  what  is  the  short  method  of  multiplying 
by0.12J? 

19.  At  12 J  ^  a  yard,  what  will  16  yd.  of  lawn  cost  ?  What  wiU 
72  yd.  cost  at  the  same  rate  ? 
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204.  Problem  Solving.  We  have  now  studied  the  fundamental 
processes  with  integral  numbers,  common  fractions,  decimal  frac- 
tions, and  denominate  numbers,  the  short  methods  of  working 
with  numbers,  and  the  measurement  of  simple  figures.  The  re- 
maining part  of  arithmetic  relates  chiefly  to  business  problems, 
and  a  few  directions  on  the  solution  of  problems  are  desirable 
before  we  proceed.  In  considering  a  problem  there  are  three 
matters  which  are  especially  important,  namely: 

1.  Work  rapidly  and  accurately.  The  business  man  demands 
this  first  of  all.  Rapidity  not  only  means  money  because  of  the 
time  saved  but  it  usually  means  accuracy,  for  when  a  man  works 
rapidly  he  keeps  his  mind  on  his  work.  To  insure  accuracy, 
always  check  your  work.  One  of  the  best  checks  is  that  of  esti- 
mating the  answer  in  advance.  If  the  answer  is  not  about  what 
was  expected,  there  is  probably  a  mistake. 

2.  Work  as  the  Imsineas  man  does.  The  business  man  does  not 
write  his  work  in  steps,  with  signs  like  -^  and  + ;  he  works  in 
columns,  because  it  is  quicker  and  he  can  more  easily  check  his 
work.  He  also  makes  his  work  look  neat,  because  he  finds  that 
slovenly  work  leads  to  inaccuracy. 

8.  Analyze  the  problems.    This  means  that  we  are  to  state  the 

reasons.    The  business  man  does  not  write  out  his  analyses,  but 

he  thinks  them.   We  are  asked  to  give  analyses  both  orally  and 

in  writing,  so  that  we  may  learn  to  think  as  accurately  as  the 

business  man  thinks. 

It  sboold  be  remembered  that  the  greatest  defect  in  arithmetic  is  seen  in 
the  inability  of  the  pupil  to  add,  subtract,  multiply,  and  divide,  these  being  the 
processes  most  frequently  employed  in  business.  The  defect  can  be  overcome 
only  by  constant  drill  and  by  attention  to  rapidity  and  accuracy.  The  solution 
of  every  type  of  problem  that  may  be  met  in  after  life,  and  particularly  the 
solution  of  the  technical  problems  of  the  shop,  the  bank,  and  the  broker^s  office, 
is  not  to  be  expected  in  the  school,  but  accuracy  in  the  fundamental  operations 
is  always  possible  and  should  be  attained. 

GS 
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205.  Oral  Analysis.  Many  problems  are  so  easy  that  they  may 
be  solved  without  pencil  and  paper.  Merchants  solve  their  prob- 
lems in  this  way,  and  we  should  solve  our  own  problems  in  this 
way  whenever  it  is  possible.  In  analyzing  a  problem,  speak  briefly 
and  accurately.  Use  your  own  language ;  do  hot  feel  that  you 
must  use  the  exact  language  of  the  book  or  of  the  teacher. 

1.  If  a  dealer  pays  |10  for  8  books  of  the  same  kind,  what  is 
the  cost  of  each  book  ? 

No  one  would  think  of  solving  such  a  problem  on  paper.  If  asked  to 
analyze  (explain)  it,  we  should  say,  **  Since  8  books  cost  f  10, 1  book  costs 
1  of  $10,  or  11.25." 

2.  If  a  stationer  buys  100  sheets  of  blotting  paper  for  |3.50 
and  retails  it  at  5^  a  sheet,  how  much  does  he  gain  ? 

Since  he  sells  1  sheet  for  5^,  he  sells  100  sheets  for  100  times  5^,  or  $5. 
(Do  not  stop  to  say  "500^";  reduce  this  to  f5  mentally.)  He  therefore 
gains  the  difference  between  |3.50  and  |5,  or  |1.50. 

3.  A  dealer  pays  #24  for  120  doz.  pencils.  How  much  does 
one  pencil  cost  ? 

Since  120  doz.  pencils  cost  $24, 1  doz.  costs  xi(r  of  $24,  or  20^.  There- 
fore 1  pencil  costs  ^\  of  20^,  or  1§^. 

4.  If  a  dealer  pays  $3.60  for  a  dozen  knives  and  sells  them 
at  50^  each,  how  much  does  he  gain  ?  His  gain  is  what  part  of 
the  cost? 

Since  he  sells  12  knives  at  50^  each,  he  receives  12  times  50^,  or  $6.   He 

2.40      24      2 
therefore  gains  $6  -  $3.60  =  $2.40.  Then  $2.40  is  — —  =  —  =  -  of  the  cost. 

o.oO      o6      o 

5.  If  you  can  buy  baseballs  at  $5.50  a  dozen  and  are  allowed 
the  dozen  rate  for  ^  doz.,  how  much  do  you  save  in  buying  6 
baseballs  by  the  half  dozen  instead  of  buying  at  55^  each? 

Since  6  baseballs  cost  6  x  55^,  or  $3.30,  if  bought  singly,  and  (  of  $5.50^ 
or  $2.75,  if  bought  by  the  half  dozen,  the  saving  is  $3.30  —  $2.75,  or  55^ 
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ORAL  EZBSCI8B 
Uiing  short  processes  when  possible^  find  the  cost  of  the  following : 
1.  25  yd.  of  felt  @  *L60;  @  *1.44;  @  ♦1.20. 
.  2.  12Jyd.  of  denim  @  16^;  @  200;  @  240. 

3.  7Jyd.  of  dimity  @  160;  @  200;  @  240. 

4.  12Jlh.  of  feathers  @  480;  @  560;  @  640. 
6.  32yd.  of  cambric  @  100;  @  12J0;  @  110. 

6.  8  yd.  of  cashmere  @  750;  @  800;  @  900. 

7.  16  yd.  of  gingham  @  100;  @  12^0;  @  110;  @  150. 

8.  22  yd.  of  buckram  @  150;  @  110;  @  200;  @  220. 

9.  20  yd.  of  crinolme  @  110;  @  100;  @  12^0;  @  150. 

10.  11yd.  of  percaline  @  200;  @  220;  @  250;  @  210. 

11.  10  pieces  of  beading  @  230;  @  240;  ©260;  @  300. 

12.  25  yd.  of  eider  down  @  600;  @  640;  @  680. 

13.  12  yd.  of  chambray  @  250;   @  200;  @  800. 

14.  22  yd.  of  nainsook  @  200;  @  250;  @  300;  ®  210. 

15.  12  yd.  of  linen  lawn  @  750;  @  700;  @  800. 

16.  20  whalebones  @  200;  @  220;  ©240;  ©  300. 

17.  7  gross  of  bone  buttons  ©  220;  ©  2l0;  ©  250. 

18.  10  yd.  of  jute  burlap  ©  350;  ©  370;  ©  37J0. 

19.  3doz.  spools  cotton  ©  400;  ©  410;  ©  420;  ©  430. 

20.  7  yd.  of  torchon  lace  ©  100;  ©  ll0;  ©  120. 

21.  4doz.  spools  of  basting  cotton  ©  220;  ©  230;  ©  250. 

22.  11yd.  of  cotton  scrim  ©  220;  ©  230;  ©  240;  ©  250. 

23.  30  yd.  of  cheesecloth  ©  50;  ©  60;  ©  70;  ©  80. 

24.  40  yd.  of  chifiFon  ©  750;  ©  800;  ©  950;  ©  *1.25. 

25.  12  yd.  of  velvet  ©  *2.50 ;  ©  *3 ;  ©  *4 ;  ©  #5. 
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206.  Problems  in  Profit  and  Loss.  In  business  the  merchant's 
chief  problem  relates  to  the  profit  on  his  goods. 

For  example,  a  merchant  bought  800  yd.  of  linen  lawn  at  67^^ 
a  yard,  and  sold  726  yd.  at  80^  a  yard,  and  the  rest  at  a  bargain 
sale  at  65^  a  yard.   Find  his  profit. 

♦0.67J  *726  ♦0.65  ♦580.80 

800  .80  74  48.10 


400  ^580.80  2  60  ♦628.90 

536  45  5  540. 


♦540  ^48.10  ^88.90 

The  written  analysis  is  as  follows : 

1.  800  X  |0.67i  =  ^540,  the  cost. 

2.  726  X  io.80  =  1580.80,  received  at  regujar  sale. 

3.  800  yd.  -  726  yd.  =  74  yd.,  sold  at  bargain  sale. 

4.  74  X  |0.65  =  ♦48.10,  received  at  bargain  sale. 

5.  $580.80  +  $48.10  =  ♦628.90,  total  receipts. 

6.  ♦628.90  -  1540  =  |88.90,  profit. 

As  already  stated  (§  191),  the  merchant  has  certain  "  overhead 
charges,"  such  as  rent,  help,  insurance,  freight,  and  interest  on  the 
money  invested.  These  must  form  part  of  the  total  cost  It  is 
not  always  necessary  to  mention  these  in  the  problems,  but  they 
are  mentioned  often  enough  to  call  attention  to  their  importance. 

Teachers  sometimes  find  it  advan- 


Cost  price 


o.c. 


^21 


.    ,.  Selling  price 

tageous  to  use  diagrams  to  indicate 
the   general    conditions   of   a   prob-      Total  cost 
lem.   For  example,  the  accompany- 
ing diagram  shows  the  cost  price,  overhead  charges  (0.  C),  selling  price,  and 
profit  (P.). 

It  is  also  possible  to  represent  these 
numbers  as  we  would  represent  tempera- 
tures on  a  thermometer.  If  we  sell  above  ix),ss 
the  cost  price  plus  overhead  charges,  we 
have  a  profit ;  if  we  sell  below  this  point, 
we  have  a  loss,  as  shown  in  the  figure. 


{;;i 


Cost  +  overhead  charges 
Overhead  charges 
Cost  price 
Selling  price 
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WRITTEN  EXERCISE 

1.  A  dealer  buys  76  sewing  machines  at  $38  each.  He  pays 
156.25  freight  on  the  machines  and  sells  them  at  |45  apiece. 
His  overhead  charges  are  11.20  per  machine.    Find  his  profit 

2.  A  merchant  buys  840  yd.  of  muslin  at  6^  a  yard  and  sells 
it  at  the  rate  of  a  dozen  yards  for  a  dollar.  His  overhead  charges 
are  taken  as  |  ^  per  yard.    How  much  is  his  profit  on  the  lot  ? 

3.  A  merchant  buys  12  gross  of  spools  of  silk  at  $5.76  a  gross. 
He  sells  the  spools  at  60^  a  dozen.  Not  counting  overhead 
charges,  how  much  is  his  profit? 

4.  A  dealer  buys  275  lb.  of  twine  at  26^  a  pound.  He  sells 
it  at  35^  a  pound.  His  overhead  charges  are  reckoned  as  |^  a 
pound.    How  much  is  his  profit  per  pound?  on  the  whole  lot? 

5.  If  a  dealer  buys  960  yd.  of  scrim  for  1300  and  sells  three 
fourths  of  it  at  35^  a  yard  and  the  rest  at  30^  a  yard,  how  much 
is  his  profit,  not  counting  overhead  charges  ? 

6.  A  dealer  buys  250  reams  of  paper  at  $1.22^  a  ream.  He 
sells  7  reams,  wliich  were  damaged,  at  75^  a  ream,  and  the  rest 
at  11.35  a  ream.  Find  his  profit,  not  counting  overhead  charges  ? 

7.  A  dealer  buys  640  yd.  of  damask  linen  at  87|^  a  yard. 
At  what  price  per  yard  must  he  sell  it  to  make  a  profit  of  180 
on  the  whole  amount,  not  counting  overhead  charges  ? 

8.  If  a  dealer  buys  1600  yd.  of  Victoria  lawn  for  $300  and 
the  overhead  charges  are  $40,  for  how  much  per  yard  must  he 
sell  it  to  make  a  profit  of  3|^  a  yard?   Find  his  whole  profit 

9.  A  dry  goods  dealer  buys  720  yd.  of  percaline  at  18  ^  a 
yard,  and  the  overhead  charges  are  estimated  as  1|^  a  yard. 
He  sells  600  yd.  at  25^  a  yard,  120  yd.  at  23^  a  yard,  and  the 
rest  at  150  a  yard.   How  much  is  his  profit? 
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WRITTEN  REVIEW 

1.  A  merchant  bought  38  pieces  of  cloth  of  36^  yd.  each 
and  paid  (1.48  a  yard  for  it   What  was  the  total  cost? 

2.  Which  will  cost  the  more,  56  cows  at  ♦42.60  each  or 
25  horses  at  #95  each?    how  much  more? 

3.  If  a  cubic  foot  of  ice  weighs  58  pounds,  what  will  be  the 
weight  of  26  cakes,  each  containing  3|  cu.  ft  ? 

4.  If  a  man  earns  |3.75  a  day  and  works  6  days  in  the  week, 
how  much  will  he  earn  in  26  weeks  ? 

5.  The  earth  moves  about  the  sun  101,090  ft  in  a  second. 
Find  to  the  nearest  mile  the  distance  it  moves  in  15  min. 

6.  If  a  steam  engine  uses  3^  T.  of  coal  a  day,  how  many  tons 
will  it  consume  in  February,  1928,  if  it  runs  every  day  ? 

7.  A  grocer  sold  16  boxes  of  oranges,  each  box  containing 
196  oranges,  at  an  average  price  of  4^^  an  orange.  How  much 
did  he  receive  for  all  ? 

8.  If  electricity  travels  on  a  wire  at  the  rate  of  288,000  mL 
per  second,  how  long  would  a  wire  have  to  be  for  an  electric 
current  to  travel  from  one  end  to  the  other  in  2^  min.  ? 

9.  A  man  pays  $202.95  for  coal  at  |6.15  a  ton.  How  many 
tons  does  he  buy  ? 

10.  A  shipper  paid  #92.16  freight  on  some  goods  at  #0.64  per 
thousand  pounds.    How  many  tons  were  there  ? 

11.  The  product  of  two  numbers  is  13.02042,  and  one  of  the 
numbers  is  6.414.    What  is  the  other  number  ? 

12.  Wheat  that  cost  96^  a  bushel  is  sold  for  #1.02  a  bushel. 
How  much  must  be  sold  to  realize  a  profit  of  #99  ? 

13.  A  contractor  bought  a  shipment  of  bricks  for  #377.40, 
paying  #7.40  a  thousand.   How  many  bricks  did  he  buy  ? 
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14.  The  product  of  two  numbers  is  468.75  and  one  of  the 
numbers  is  500,    What  is  the  other  number  ? 

15.  How  many  times  will  a  roller  6.8  ft.  in  circumference  turn 
in  rolling  across  a  street  that  is  74.8  ft.  wide  ? 

16.  If  the  wind  in  a  hurricane  blows  at  the  rate  of  8796.6  ft 
per  minute,  what  is  the  rate  per  hour  ?  per  second  ? 

17.  If  a  sewing  machine  makes  360  stitches  of  |  in.  each  in  a 
minute,  how  many  yards  of  goods  can  be  pulled  through  in  4min.? 

18.  If  a  sewing  machine  makes  424  stitches  of  -^^  in.  each  in  a 
minute,  how  many  yards  of  goods  can  be  pulled  through  in  1 2  min.  ? 


19.  This  boy  and  girl  have  measured  the  room.  They  find 
it  to  be  24  ft.  long  and  18  ft  wide.  They  know  that  the  carpet 
which  their  mother  bought  has  a  pattern  1  yd.  long,  that  the 
carpet  is  27  in.  wide,  and  that  it  costs  70^  a  yard,  but  can  be 
bought  at  10%  discount  Their  mother  has  #125  in  the  bank. 
Now  make  up  a  good  practical  problem  and  solve  it 

20.  Farmers  have  a  simple  rule  for  finding  the  number  of 
bushels  in  a  bin.  The  rule  is  to  take  ^  of  the  product  of  the 
number  of  feet  in  the  length,  breadth,  and  depth  of  the  bin. 
How  many  bushels  of  com  can  be  put  in  a  bin  8  J  ft  long, 
6 J  ft  wide,  and  5  ft  deep  ? 
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21.  An  Ohio  fanner  found  that  he  was  raising  on  the  aveiage 
65  bu.  of  com  per  acre.  He  determined  to  see  if  he  could  not 
by  proper  selection  of  seed  increase  the  yield.  The  result  was 
an  increase  of  15%.  The  com  being  worth  60  ^  a  bushel,  what 
was  the  increase  in  the  value  of  the  product  on  40  acres  ? 

22  The  farmer  mentioned  in  Ex.  21  decided  to  try  still  more 
careful  selection.  In  the  first  seven  years  he  averaged  77  bu.  per 
acre,  and  in  the  last  seven  he  averaged  10%  more.  What  was 
the  latter  yield  per  acre  ?  What  was  it  for  the  40  acres  ?  What 
was  the  gain  in  value  at  50^  a  bushel? 

23.  Flies  often  lay  their  eggs  in  the  filth  of  stables.  It  has 
been  found  that  1200  flies  will  hatch  in  a  pound  of  this  filth.  If 
even  J^  of  this  rate  were  kept  up,  how  many  flies  would  hatch 
in  a  summer  from  6  tons  of  this  filth  ? 

24.  If  a  man  earns  $3.50  a  day  when  he  is  well,  but  loses  his 
wages  and  has  to  pay  $1.30  a  day  for  care  and  medicines  when 
he  is  ill,  how  much  more  is  his  net  weekly  income  when  he  is 
well  and  is  working  6  da.  in  the  week  than  when  he  is  ill  ? 

25.  If  the  list  prices  of  some  goods  are  $100,  $200,  $350,  and 
$50,  what  is  the  discount  on  the  whole  bill  at  10%  ?  at  5%  ? 

26.  A  bicycle  was  marked  $45,  but  was  sold  at  12%  discount 
What  was  the  net  price  ? 

27.  A  piano  was  listed  at  $550,  but  was  sold  at  30%  discount 
What  was  the  selling  price  ? 

28.  If  the  drivewheel  of  a  sewing  machine  has  a  diameter 
of  1  ft,  and  the  circumference  is  3|  times  the  diameter,  what  is 
the  circumference  in  inches? 

29.  Water  in  freezing  expands  10%  in  volume.  How  many 
cubic  feet  of  ice  would  825  cu.  ft  of  water  make  ? 
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207.  Interpretiiig  Problems.  We  have  done  much  work  in  the 
interpretation  of  problems,  that  is,  in  finding  how  to  solve  them, 
in  estimating  the  results  in  advance,  in  saving  labor  by  deter- 
mining exactly  the  thing  that  should  be  done,  and  in  using 
short  methods  of  operation.  In  the  last  two  years  of  arithmetic 
you  should  give  even  more  attention  to  this  subject  A  few 
examples  will  now  be  given  to  illustrate  the  study  and  inter- 
pretation of  ordinary  business  problems. 

1.  A  dealer  bought  some  goods  for  #2500  and  sold  them  for 
♦3000.   What  is  his  gain  per  cent  ? 

Exactly  what  must  I  find?   The  gain  per  cent  on  $2500. 
How  shall  I  find  the  sum  gained?  By  taking  $2500  from  $3000. 
Do  I  need  pencil  and  paper  for  this  work  ?  Ko,  for  the  gain  is  $500,  and 
$500  is  i  of  $2500,  and  \  is  20%. 

How  shall  I  check  my  result?   See  if  ^  of  $2500  is  $500. 

2.  A  dealer  in  horses  bought  a  shipment  of  ponies  for  $2500. 
He  sold  them  at  a  loss  of  20%,  and  with  the  proceeds  he  bought 
some  horses  which  he  sold  at  a  profit  of  20%.  Did  he  gain  or 
lose  by  the  whole  transaction,  and  how  much  ? 

What  must  I  find  ?  First  whether  he  gained  or  lost,  and  then  how  much. 

Can  I  estimate  the  result  in  advance?  Yes,  for  he  lost  20%  on  $2500 
and  gained  20%  on  a  smaller  sum,  so  there  was  a  loss.  Furthermore,  not 
only  can  I  estimate  the  result,  but  I  can  easily  work  it  out  mentally. 

The  dealer  lost  i  of  $2500,  or  $500;  therefore  he  received  $2000  for  the 
ponies.  He  gained  ^  of  $2000,  or  $400,  on  the  horses.  He  lost  $500  and 
gained  $400,  so  he  is  $100  out  of  pocket  on  the  whole  deaL 

3.  A  boy  is  offered  a  salary  of  $6.50  a  week  for  the  first  year 
in  a  store,  20%  more  the  second  year,  and  an  increase  of  50% 
of  this  amount  the  third  year.  If  he  works  50  weeks  in  a  year, 
what  is  his  total  salary  for  the  first  three  years  ? 

How  shall  I  find  the  boy's  income  the  first  year  ?  How  much  more  was 
it  the  second  year  ?  How  much  was  his  salary  for  the  third  year  ? 
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4.  A  dealer  sold  two  cars  for  #960  each.  On  the  first  he  lost  | 
of  what  he  paid,  and  on  the  second  he  gained  ^  of  what  he  paid. 
Did  he  gain  or  lose  on  the  whole  transaction,  and  how  much  ? 

Problems  of  this  nature  are  not  likely  to  be  met  in  actual  business,  bat 
the  solution  of  one  such  example  is  interesting.  At  first  reading  it  looks  as 
if  the  dealer  came  out  even,  but  this  cannot  be  true  because  he  did  not 
gain  and  lose  ^  of  the  same  amount. 

"We  are  now  ready  for  the  work  and  for  the  full  analysis  of  the  problem. 


Analysis 
Since  he  lost  J  of  the  coat  of  the 
first  car,  and  1  —  J  =  },  he  sold  this 
car  for  f  of  the  cost 

Therefore     |  of  the  cost  =|960, 
and  \  of  the  cost  =  |960  -«-  4  =  |240. 


Work 


4)»960 
1240  loss 

62*960 
$160  gain 


«240 
160 
180  net  loss 


Therefore  the  loss  on  the  first 
car  was  $240. 

Since  he  gained  \  of  the  cost  of  the  second  car,  and  1  +  }  =  |y  he  sold 
this  car  for  %  of  the  cost. 

Therefore  f  of  the  cost  =  |960, 

and  I  of  the  cost  =  |960  -«-  6  =  $160. 

Therefore  the  gain  on  the  second  car  w^as  $160. 

Therefore  the  net  loss  was  $240  —  $160  =  $80. 

5.  A  dealer  bought  32  horses  for  $4320.    How  much  would 
12  horses  cost  at  the  same  rate? 


Analysis 
Since  82  horses  cost  $4320,  1  horse 
costs  $4320  -f-  32,  and  12  horses  cost  12 
times  this  amount. 

Indicating  these  operations  and  cancel- 
ing as  shown,  we  find  that  the  cost  of  the 
12  horses  would  be  $1620. 


Work 

8 

540 

: $1620 

n 
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WRITTEN  SXBRaSB 

1.  If  a  man  works  312  da.  a  year  at  ^3.75  a  day,  and  saves 
#117,  what  per  cent  of  his  income  does  he  spend  ? 

2.  A  man  receiving  a  salary  of  ♦  24  a  week  worked  60  wk. 
last  year.  He  paid  124  a  month  rent.  How  much  money  had 
he  left  for  other  expenses  ? 

3.  A  laborer  earns  ♦2.25  a  day  for  6  da.  in  the  week.  If  he 
works  for  48  wk.  and  spends  22%  of  his  wages  for  rent,  how 
much  money  is  left  for  other  expenses  ? 

4.  A  man  works  6  da.  in  the  week  for  43  wk.,  and  5  da.  in  the 
week  for  5  wk.  He  takes  two  rides  on  the  trolley  car  each  day 
that  he  works,  at  5^  a  ride.  How  much  does  he  pay  in  a  year  for 
trolley  rides  ? 

5.  In  casting  brass  hinges  the  brass  shrinks,  in  cooling,  ^^  of 
its  length  when  melted.  How  long  must  be  the  mold  for  a 
hinge  that  is  to  be  3^^  in.  long  ? 

6.  The  wooden  pattern  from  which  an  iron  casting  is  made 
weighs  -^  as  much  as  the  iron.  If  the  pattern  weighs  7  lb.  3  oz., 
how  much  does  the  casting  weigh  ? 

7.  An  iron  founder  knows  that  an  iron  casting  will  weigh 
16  times  as  much  as  the  wooden  pattern.  If  he  has  four  patterns 
for  the  parts  of  a  given  piece  that  he  wishes  to  cast,  and  these 
weigh  7  lb.  9  oz.,  9  lb.  3  oz.,  26  lb.  14  oz.,  and  13  lb.  8  oz.,  what 
will  the  casting  weigh? 

8.  A  manufacturer  is  building  a  chimney  with  a  square  flue 
for  his  boiler  room.  He  has  two  horizontal  boilers,  each  contain- 
ing 96  tubes  with  a  cross-section  area  of  3  sq.  in.  each.  What 
must  be  the  cross-section  area  of  the  chimney  in  order  to  equal 
the  sum  of  all  the  cross-section  areas  of  the  tubes  of  the  boilers  ? 
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9.  Allowing  1000  shingles  to  120  sq.  ft.,  find  how  many 
thousand  shingles  will  cover  a  pitched  roof  each  side  of  which 
is  58  ft.  long  and  24  ft.  wide. 

10.  A  comer  lot  has  96  ft.  front  and  is  180  ft.  deep.  Find 
the  cost  of  laying  a  4-foot  stone  walk  on  the  front  and  side, 
at  18^  per  square  foot. 

11.  Find  in  inches  the  depth  of  a  rectangular  tank,  9  ft.  square 
at  the  base,  that  has  the  same  capacity  as  a  rectangular  cistern 
8  ft.  square  at  the  base  and  6  ft  deep. 

12.  A  man  receives  $3.60  for  every  8  hr.  of  work,  and  works 
during  6  da.  of  a  week  the  following  number  of  hours :  7 J,  8, 
7|,  8,  8,  7^.    How  much  does  he  receive  in  all? 

13.  A  certain  kind  of  wheat  produces  85%  of  its  weight  in 
flour.  How  many  pounds  of  flour  will  be  produced  from  75  bu. 
of  this  wheat,  allowing  60  lb.  to  the  bushel  ? 

14.  If  15  burners,  each  consuming  6  cu.  ft.  of  gas  per  hour, 
are  used,  on  an  average,  4  hr.  per  day  for  365  days,  what  will 
be  the  gas  bill  at  80^  per  thousand? 

15.  Find  to  the  nearest  pound  the  weight  of  the  air  in  a 
schoolroom  80'  x  16'  x  12',  if  water  is  770  times  as  heavy  as 
air  and  weighs  1000  oz.  per  cubic  foot. 

16.  Bronze  contains  9  parts  of  copper  by  weight  to  2  parts  of 
tin.  How  many  pounds  of  tin  in  a  bronze  statue  that  weighs 
2662  lb.  ? 

17.  A  bell  weighing  1250  lb.  is  composed  of  77%  copper,  21% 
tin,  and  the  rest  zinc.  How  many  pounds  of  each  metal  does 
the  bell  contain? 

18.  Flint  glass  contains  by  weight  72%  sand,  14%  soda,  12% 
lime,  and  2%  alumina.  Find  the  number  of  pounds  of  each  of 
these  substances  in  150  lb.  of  flint. 
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19.  If  a  certain  gun  metal  is  composed  of  84%  copper  and 
the  rest  tin,  how  many  pounds  of  tin  will  be  needed  in  making 
750  lb.  of  the  gun  metal  ? 

20.  A  man,  computing  the  cost  of  54  articles,  multiplied  by 
mistake  the  cost  of  each  by  45  instead  of  by  54,  and  obtained 
^121.50.   What  was  the  cost  of  the  54  articles  ? 

21.  Find  the  number  of  dry  quarts  (67.2  cu.  in.)  in  a  measure 
containing  1  cu.  ft. 

22.  At  what  rate  will  $1000  yield  ♦60  interest  in  1  yr.  ? 
At  what  rate  will  $1000  yield  $100  interest  in  2  yr.  ?  At  what 
rate  wiU  JIOOO  yield  ♦210  interest  in  8  yr.  ? 

23.  What  fraction  of  the  year  1920  is  the  time  from  January 
20  to  March  15,  including  both  of  these  days  ? 

24.  On  seven  successive  days  at  noon  the  thermometer  indi- 
cated respectively  66%  72%  61%  68°,  73°,  62°,  and  65°.  What 
was  the  average  for  the  week  ? 

25.  On  seven  successive  days  the  barometer  indicated  respec- 
tively 29.22  in.,  29.18  in.,  29.65  in.,  30.02  in.,  30.12  in.,  30.18  in., 
and  80.21  in.    What  was  the  average  for  the  week  ? 

26.  A  cubic  inch  of  iron  weighs  4^  oz.  Find  the  weight  in 
pounds  of  an  iron  bar  1  in.  square  at  the  end  and  1  yd.  long ; 
1  in.  square  at  the  end  and  15  ft.  long. 

27.  Water  is  flowing  at  the  rate  of  2  cu.  ft  in  3  min.  into  a  rec- 
tangular tank,  which  is  6  ft  8  in.  long  and  4  ft  6  in.  wide.  How 
long  will  it  take  the  water  to  fill  the  tank  to  a  depth  of  6  ft  ? 

Teachers  will  find  it  an  excellent  exercise  to  have  a  pnpil  read  the  problem 
silently,  state  what  it  means,  state  what  is  given,  and  then  state  what  is  required. 
When  the  problem  allows,  the  pupil  should  be  encouraged  to  tell  in  what  situa- 
tion such  a  problem  might  arise.  Another  pupil  may  then  be  called  upon  to  plan 
the  solution,  and  a  third  may  be  asked  to  solve  it  upon  the  blackboard.  Short 
methods  should  always  be  commended. 
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208.  Unitary  Analysis.  Examples  like  the  following  are  easily 
solved  by  a  particular  kind  of  analysis  called  unitary  analyns. 
If  5  T.  of  coal  cost  $27.50,  what  will  7  T.  cost  ? 

Since  5  T.  cost  $27.50, 1  T.  costs  J  of  127.50,  or  $5.50. 
Therefore  7  T.  cost  7  times  $5.50,  or  $38.50. 

Notice  that  the  problem  was  solved  by  finding  the  unit,  the  cost  of  1  tan. 
Hence  the  name  "  unitary  analysis." 

WRITTEN  EXERCISE 

1.  If  3000  ft  of  lumber  cost  $96.60,  what  will  16,100  ft.  cost 
at  the  same  rate  ? 

2.  At  $460  per  100  bbl.,  how  many  barrels  of  flour  can  be 
bought  for  $73.60  ?  for  $782  ?  for  $8556  ? 

3.  At  $5.60  a  ton  of  2000  lb.,  what  will  2775  lb.  of  coal  cost  ? 
15751b.?  18501b.?  32251b.?  64501b.? 

4.  At  $12.50  per  hundred  pounds,  what  will  4^  lb.  of  cheese 
cost?  7^  lb.?  91b.  4  oz.?  121b.  12  oz.? 

5.  At  $5.20  a  hundred  pounds,  how  many  pounds  of  meat 
can  be  bought  for  $639.60  ?  for  $587.60  ?  for  $4004  ? 

6.  When  the  conditions  of  the  air  are  such  that  sound  travels 
3696  ft.  in  3.3  sec,  how  far  does  it  travel  in  7  sec? 

7.  If  15  bales  of  cotton  weigh  7305  lb.,  what  will  4  such  bales 
weigh?  7 bales?  16  bales?  25  bales? 

8.  If  a  tree  25  ft.  high  casts  a  shadow  20  ft.  long,  how  long 
a  shadow  will  a  tree  30  ft.  high  cast  at  the  same  time  ? 

9.  If  your  schoolhouse  casts  a  shadow  40  ft.  long  when  a  post 
6  ft  high  casts  a  shadow  8  ft  long,  how  high  is  the  schoolhouse  ? 

10.  If  a  pole  6  ft.  high  casts  a  shadow  8.3  ft.  long,  how  high  is 
an  adjacent  tree  that  casts  a  shadow  74.7  ft  long  at  the  same 
time? 
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209.  Comparison  of  Numbers.   A  comparison  of  the  numbers 
often  leads  to  a 'short  solution,  as  in  the  following  examples: 

1.  If  3  tons  of  hay  cost  $36,  how  much  will  6  tons  cost  ? 
Since  6  =  2  x  3,  6  tons  will  cost  2  x  $36,  or  |72. 

2.  If  20  A.  of  land  cost  $1600,  how  much  will  80  A.  cost? 
Since  80  =  4  x  20,  80  A.  will  cost  4  x  |1600,  or  |6400. 

ORAL  EZSSCISE 

1.  If  3  readers  cost  $1.50,  how  much  will  9  readers  cost  ? 

2.  If  4  horses  cost  $500,  how  much  will  16  horses  cost  ? 

3.  If  7  doz.  eggs  cost  $2.10,  how  much  will  21  doz.  cost  ? 

4.  If  9  yd.  of  cloth  cost  $4.60,  how  much  will  3  yd.  cost  ? 

5.  If  15  bbl.  of  sugar  cost  ^150,  how  much  will  5  bbl.  cost? 

6.  If  you  walk  2  mi.  in  40  min.,  how  long  will  it  take  you  to 
walk  4  mi.  at  the  same  rate  ? 

WRITTEN  EXSSCISB 

1.  If  4  M  ft.  (4000  board  feet)  of  lumber  cost  $128,  how  much 
will  20  M  ft.  cost  ?   How  much  will  60  M  ft.  cost  ? 

2.  If  7 bu.  of  apples  cost  $5.25,  how  much  will  85  bu.  cost? 

3.  If  5  sets  of  furniture  cost  $325,  how  much  will  75  sets  cost  ? 

4.  If  a  half-pound  stick  of  solder  is  used  to  seal  30  cans  of 
com,  how  many  pounds  of  solder  are  needed  for  21,000  cans  ? 

5.  If  I  of  a  farm  is  worth  $2100,  how  much  is  |  of  the  farm 
worth  at  the  same  rate  ? 

6.  If  r^j^  of  the  value  of  a  mill  is  $21,000,  how  much  is  |  of 
the  mill  worth?   How  much  is  ^^  of  it  worth  ? 

7.  If  2^  bu.  of  apples  cost  ^1.75,  how  much  will  10  bu.  cost? 
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210.  Stating  a  Problem  in  One  Step.  It  is  often  a  good  plan 
to  indicate  the  solution  of  a  problem  in  a  single  step,  so  as  to 
shorten  the  work  by  canceling,  as  in  the  following  example : 

If  1  cu.  ft  of  water  weighs  62J  lb.,  and  gold  is  19.5  times  as 
heavy  as  water,  how  much  is  1  cu.  ft.  of  gold  worth  at  $18.60 
an  ounce  avoirdupois  ? 

1  cu.  ft  of  gold  weighs  19.5  X  62  J  lb.,  or  19.5  x  62 J-  x  16  oz. 
Therefore  the  value  of  1  cu.  ft  of  gold  is 

19  J  X  62}  X  16  X  #18.60. 
But  19 J  =  V>  and  62}  =  JLJJL. 

We  therefore  have      39  x  125  x  16  x  $18.60 

2ir2  ' 

We  may  now  cancel  and  thus  complete  the  solution  more  easily  than  by 
multiplying  step  by  step. 

WRITTEN  SXESCISS 

1.  Finish  the  solution  of  the  above  problem. 

2.  When  sound  travels  1125  ft  per  second,  how  many 'miles 
away  is  a  lightning  flash  which  is  seen  13.2  sec.  before  the 
thunder  is  heard? 

3.  Soldiers  marching  quickstep  take  120  paces  a  minute,  aver- 
aging 28  in.  each.  At  this  rate,  how  many  miles  will  a  company 
of  soldiers  march  in  an  hour  ? 

4.  If  the  circumference  of  a  wheel  ia  8^  times  the  diameter, 
and  the  drive  wheel  of  a  locomotive  is  6  ft.  in  diameter,  how 
many  revolutions  will  it  make  in  going  from  Albany  to  New 
York,  143  mi.  ? 

6.  What  is  the  expense  of  covering  a  floor  with  plain  matting 
1  yd.  wide,  the  room  being  18  ft.  by  21^  ft,  and  the  matting 
being  worth  30^  a  yard,  allowing  6  in.  extra  on  each  strip  for 
turning  under  ?   Draw  a  plan  of  the  floor. 
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6.  If  a  piece  of  cast  iron  10"  x  8"  x  2"  weighs  41.6  lb.,  what 
is  the  weight  of  a  piece  16"  x  10"  x  3"? 

7.  If  475  horse  power  from  several  engines  costs  ^18,490  a 
year,  what  will  60  horse  power  cost  at  the  same  rate  ? 

8.  A  dealer  bought  25  bu.  of  grass  seed  at  ^2.90  a  busheL 
He  paid  ^1.20  for  paper  bags,  and  sold  the  seed  in  bags  at  10^ 
a  quart   How  much  did  he  gain  ? 

9.  Two  steamers  started  for  Europe  on  the  same  route  at 
the  same  time.  After  4  days  one  had  averaged  448.7  mL  a  day, 
and  the  other  502.1  mL  a  day.   How  far  apart  were  they  ? 

10.  A  box  of  arithmetics  cost  a  dealer  ^53.94,  including  ^1.48 
freight.  He  sold  the  arithmetics  for  50^  each,  thus  gaining  7^ 
on  the  list  price  of  each  book.   How  many  did  he  buy  ? 

11.  A  man  bought  two  adjacent  farms  containing  the  same 
number  of  acres.  For  one  he  paid  ^95  per  acre,  and  for  the 
other  tl80  per  acre.  The  two  farms  cost  him  ^31,950.  How 
many  acres  did  he  buy  ? 

12.  If  it  costs  ^702  to  excavate  a  cellar  27'  x  89'  x  9',  how 
much  will  it  cost  to  excavate  another  cellar  80'  x  86'  x  12'  at 
the  same  rate? 

18.  If  100  lb.  of  bituminous  (soft)  coal  contam  76.05  lb.  of 
carbon  and  2.32  lb.  of  ash,  how  many  pounds  of  each  are  there 
inl5T.? 

14.  If  2000  lb.  of  anthracite  (hard)  coal  contain  1828  lb.  of 
carbon,  how  much  carbon  will  100  lb.  contain  ?  What  is  the 
per  cent  of  carbon? 

15.  A  gallon  contains  231  cubic  inches.  Alcohol  is  0.84  as 
heavy  as  water.  Find  the  number  of  cubic  inches  of  alcohol 
that  will  weigh  as  much  as  a  gallon  of  water. 


LITTLE  EXAMINATIONS 

I.   1.  1275  is  what  per  cent  more  than  ^200  ? 
2.  1200  is  what  per  cent  less  than  |275  ? 

5.  If  17  cars  cost  113,600,  how  much  will  9  cars  cost  ? 

4.  How  much  is  72%  of  850  lb.?  of  ^8500?  of  35,000  lb.? 

6.  How  much  is  175%  of  #2500  ?  J%  of  #2000  ? 

IL   1.  39,987  +  46,296.  6.  CDXL=(?). 

2.  73,203-59,827.  7.  82Jft.  =  (?)yd. 

3.  34^  X  142,346.  8.  18^  gal-  =  (?)  qt. 

4.  ♦29.76  H-  25.  9.  4|  bu.  =  (?)  pk. 

5.  J  of  25  ft.  4  in.  10.  66  f t.  =  (?)  rd. 

m.   1.  1500  is  what  per  cent  of  #400? 

2.  $500  is  what  per  cent  more  than  |400  ?  than  |250  ? 
8.  1400  is  what  per  cent  less  than  $500  ?  than  #800  ? 
4.  If  40  mules  cost  |5000,  how  much  will  8  mules  cost? 
How  much  will  15  mules  cost  ? 

6.  At  1120  for  I  A.,  how  much  will  1  A.  of  land  cost?  How 

much  will  8  A.  of  land  cost  ? 

IV.   1.  41|in.  +  ljin.  6.  25%  of  ^l.eO. 

2.  5|in.-2|in.  7.  ♦2.75  + IJ. 

8.  2f  X  7^  in.  8.  I  of  4 J  ft 

4.  6^ ft. H- 3^ ft  9.  |of9ft4in. 

5.  3.75  -I-  2J.  10.  75%  of  6  lb.  4  oz. 
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2. 

S. 

4. 
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♦27.56 

118.96 

♦41.68 

115.92 

♦17.26 

82.75 

26.45 

18.99 

17.86 

18.82 

41.07 

88.87 

17.46 

88.40 

15.88 

9.89 

91.82 

88.81 

29.69 

27.40 

10.07 

6.60 

40.00 

8.72 

82.60 

12.50 

17. 

7.80 

.50 

82.74 

16.76 

8.96 

16.15 

8.00 

81.68 

8.92 

1478 

27.75 

27.60 

84.12 

6.  In  Ex.  1,  add  the  first  four  numbers,  then  the  second  four, 
and  then  these  two  sums,  thus  checking  the  result  of  Ex.  1. 

7.  In  Ex.  2,  proceed  as  in  Ex.  6,  thus  checking  the  result. 

8.  In  Ex.  8,  proceed  as  in  Ex.  6,  thus  checkmg  the  result 

9.  In  Ex.  4,  proceed  as  in  Ex.  6,  thus  checking  the  result. 

10.  In  Ex.  6,  proceed  as  in  Ex.  6,  thus  checking  the  result 

11.  From  the  sum  of  1175.50  and  |87.75  take  the  sum  of 
127.85  and  |52.25. 

12.  Multiply  ♦175.50  by  146,  and  divide  the  result  by  78. 
What  is  the  shortest  way  of  obtaining  the  result  ? 

18.  Find  the  number  of  cubic  inches  in  a  box  that  is  8^  in. 
long,  4|  in.  wide,  and  8^  in.  deep.   Use  the  shortest  method. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXBRCISB 

1.  What  is  the  best  way  of  multiplying  one  mixed  number 
by  another? 

2.  If  one  writing  pad  costs  a  certain  aliquot  part  of  a  dollar, 
what  is  the  best  way  of  finding  the  cost  of  a  given  number  of 
these  pads? 

3.  At  a  given  price  per  yard,  how  do  you  find  the  number 
of  yards  of  cloth,  carpet,  or  linoleum  that  can  be  bought  for  a 
given  amount  of  money  ? 

4.  If  you  know  the  price  of  pens  per  gross,  how  do  you  find 
the  price  per  pen  ? 

5.  When  a  train  is  traveling  a  certain  number  of  miles  in  a 
certain  number  of  minutes,  how  do  you  find  its  rate  per  hour? 

6.  If  you  know  what  an  automobile  dealer  pays  for  a  car 
and  the  per  cent  above  cost  at  which  he  sells  it,  how  do  you 
find  the  selling  price? 

7.  If  you  know  the  length  and  width  of  this  room  in  feet 
and  inches,  how  do  you  find  the  area  of  the  floor? 

8.  If  you  know  the  three  dimensions  of  this  room  in  feet 
and  inches,  how  do  you  find  the  number  of  cubic  feet  in  the 
room  ?   Why  should  any  one  wish  to  find  this  result  ? 

9.  If  you  were  asked  by  your  mother  to  find  how  many  yards 
of  carpet  were  needed  for  your  sitting  room  or  stairs,  how  would 
you  find  it  ? 

10.  If  you  knew  or  were  told  the  number  of  cubic  inches  in  a 
bushel,  how  would  you  find,  by  first  measuring  the  dimensions, 
the  number  of  bushels  of  wheat  that  could  be  put  into  a  bin  ? 
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m.  INDUSTRIAL  PROBLEMS 


THE  BOYS'  WORKSHOP 

1.  The  two  cross  sticks  of  this  kite  are  19  in.  and  18  in.  in 
length.  They  are  joined  at  right  angles  in  the  middle  of  the 
shorter  piece  and  7  in.  from  the  end  of  the  longer  one.  Draw 
a  plan  of  the  kite  to  the  scale  \. 

2.  In  your  drawing  in  Ex.  1  measure  the  four  sides  of  the 
kite  and  then  compute  their  lengths  in  the  real  kite. 

8.  By  dividing  the  kite  mentioned  in  Ex.  1  into  two  triangles, 
compute  its  area. 

4.  Find  the  area  of  a  rectangle  if  the  dimensions  are  the  lengths 
of  the  two  cross  sticks  of  the  kite  mentioned  in  Ex.  1. 

6.  The  frame  of  another  kite  is  made  of  five  pieces  of  wood, 
the  top  one  being  8  in.  long,  each  of  the  other  two  short  sides 
8^  in.,  and  each  of  the  two  long  sides  13|^  in.  Find  the  perimeter. 

The  pupils  should  be  encouraged  to  bring  into  class  any  problems  relating 
to  handwork  of  this  kind  in  which  they  may  be  interested. 
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THE  RAILWAY  INDUSTRY 

1.  If  railway  ties  are  8''  wide  and  are  placed  18''  apart,  how 
many  ties  are  there  to  a  mile  ? 

2.  Our  railways  use  90,000,000  new  ties  a  year,  averaging 
8"  X  8'  6"  X  6".    How  many  cubic  feet  of  timber  do  they  use  ? 

3.  The  modem  coal  car  usually  has  a  capacity  of  100,000  lb. 
At  35  cu.  ft.  to  the  ton  of  2000  lb.,  what  is  the  volume  ? 

4.  If  a  rail  is  80'  long  and  weighs  120  lb.  to  the  yard,  and  if  a 
man  can  carry  160  lb.,  how  many  men  will  it  take  to  carry  a  rail  ? 

6.  The  standard  gauge  of  railways  in  America  and  England 
is  4'  8|".  Express  this  in  meters,  as  used  in  most  European 
countries,  the  meter  being  89.87  in. 

6.  The  standard  American  and  English  gauge  (see  Ex.  5)  is 
^  more  than  the  gauge  of  a  certain  mountain  road.  What  is  the 
gauge  of  the  latter  ? 

7.  If  the  cost  of  maintaining  the  single  track  of  a  certain  rail- 
way averages  $846  a  mile,  what  is  the  cost  of  maintaining  its 
450  mL  of  double  track? 
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KAKmo  A  uvmo 

1.  Mrs.  Wiggs  receives  ^1.25  a  day  for  doing  washing.  How 
much  does  she  make  in  a  week  of  six  working  days  if  she  spends 
5f  a  day  for  car  fare  ?   How  much  does  she  make  in  51  wk.  ? 

2.  Mr.  Wiggs  left  her  some  life  insurance  which  she  invested 
so  as  to  receive  |45  a  year.  How  much  is  this  a  month  ?  If  her 
month's  rent  is  |9,  what  part  of  the  rent  will  this  pay  ? 

3.  John  helps  his  mother  by  working  before  and  after  school. 
He  receives  |1.50  a  week  for  delivering  morning  papers,  and  on 
Sunday  mornings  he  earns  on  an  average  85^  more  by  selling 
extra  papers.  He  averages  85^  eveiy  evening  by  selling  papers. 
If  he  also  makes  ^1.10  a  week  by  selling  the  Saturday  Evening 
Poitj  what  is  his  total  weekly  contribution  to  the  family  income  ? 

4.  A  neighbor  offers  John's  sister  Jennie  10^  an  hour  for 
wheeling  the  baby.  If  she  works  on  the  average  1^  hr.  a  day, 
missing  only  ten  days,  how  much  will  she  earn  in  a  year  ? 

5.  Their  brother  Frank  borrows  ILSO  from  John  to  pay  for 
plowing  and  seed  and  ^1.50  from  Jennie  to  pay  for  a  spade  and 
hoe.  If  he  raises  |4.25  worth  of  cabbages,  ^3.25  worth  of  toma- 
toes, ^6.15  worth  of  potatoes,  and  ^7.75  worth  of  other  vegetables, 
and  then  pays  back  the  money  he  borrowed,  how  much  is  he  able 
during  the  year  to  give  his  mother  toward  the  family  expenses? 

6.  They  all  think  they  can  do  better  by  keeping  chickens. 
They  buy  six  hens  and  a  rooster  for  ^5.  Frank  makes  a  coop 
out  of  a  box  that  costs  15^  and  he  spends  85^  for  nails,  hinges, 
screws,  and  some  nest  eggs.    What  is  the  total  investment  ? 

7.  Frank  feeds  each  week  }  pk.  of  oats  costing  40^  a  bushel, 
7^  lb.  of  bran  costing  |1.80  per  100  lb.,  and  the  table  scraps. 
If  the  hens  lay  on  an  average  15  eggs  a  week,  and  Frank  sells 
the  eggs  at  86^  a  dozen,  (low  much  does  he  make  in  a  week  ? 
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HOW  TOM  EARNED  HIS  SPEHDING-MONEY 

1.  Tom's  father  offers  him  35^  a  week  for  spending-money  or 
a  dozen  hens  with  which  to  earn  what  he  can.  How  much  would 
85^  a  week  amount  to  in  a  year?  If  the  hens  lay  100  eggs 
apiece  in  a  year  and  eggs  average  28^  a  dozen,  how  much 
more  would  Tom  receive  by  keeping  hens? 

2.  Tom  fig^ured  this  out,  but  forgot  to  deduct  the  expense  of 
feeding  his  hens.  Suppose  this  to  be  ^1  per  year  for  each  hen, 
and  suppose  that  the  hens  averaged  125  eggs  apiece,  how  much 
better  would  Tom's  annual  income  be  than  35^  a  week  ? 

3.  Tom  chooses  the  hens.  He  finds  that  there  are  more  table 
scraps  than  he  had  counted  on,  so  that  he  needs  each  week  only 
1  pk.  of  com  costing  60^  a  bushel,  ^  pk.  of  oats  costing  86^ 
a  bushel,  and  5  lb.  of  bran  costing  ^1.40  per  100  lb.  What  is 
the  expense  of  the  feed  per  year? 

4.  During  the  year  the  hens  averaged  2^  doz.  eggs  a  week,  and 
these  he  sold  at  an  avenge  price  of  25^  a  dozen.  What  is  his 
income  per  year  ?  Deducting  his  expenses,  does  this  leave  him 
more  than  or  less  than  35^  a  week,  and  how  much  for  the  year  ? 

6.  Tom  learns  that  by  selling  eggs  for  hatching  purposes  in 
the  late  winter  he  can  get  750  for  a  setting  of  15  eggs.  If  he 
sells  20  doz.  at  this  price,  how  much  does  it  add  to  his  yearly 
income  ?   What  does  this  make  his  average  income  per  week  ? 

6.  Dick  keeps  bees,  getting  33  lb.  of  honey  a  year  from  each 
of  four  hives,  and  selling  the  honey  for  180  a  pound.  Is  he 
doing  better  or  worse  than  Tom,  and  how  much  per  week  ? 

7.  Tom  decides  to  keep  bees  also.  If  he  buys  two  hives  of 
bees  for  $4.25  a  hive,  and  needs  in  addition  $1.80  worth  of  sup- 
plies, how  many  weeks  will  he  have  to  save  his  income,  as  found 
in  Ex.  5,  in  order  to  pay  for  the  bees  and  supplies  ? 


CHAPTER  Vm 

PRACTICAL  MSASURBMENTS 

211.  Tables.  Before  beginning  the  study  of  practical  meas- 
urements, we  shall  recall  the  principal  tables  which  were  given 
in  Chapter  III  and  which  we  shall  use.   They  are  as  follows : 

Length 

12  inches  (in.  or  '')  =  1  foot  (ft.  or  ') 

3  feet =1  yard  (yd.) 
5|  yardsy  or  161  feet  =1  rod  (rd.) 
820  rodSy  or  5280  feet  =  1  mile  (mi.) 

SmreyorB  use  a  chain  66  ft.  long,  composed  of  100  links  each  7.02  in.  long. 

Area 

144  square  inches  (sq.  in.) = 1  square  foot  (sq.  ft.) 
9  square  feet = 1  square  yard  (sq.  yd.) 
80|  square  yards = 1  square  rod  (sq.  rd.) 
160  square  rods = 1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 
We  occasionally  write  sq.^  for  square  feet  and  sq/'  for  square  inches. 

Volume 

1728  cubic  inches  (cu.  in.)  =  1  cubic  foot  (cu.  ft.) 
27  cubic  feet =1  cubic  yard  (cu.  yd.) 
128  cubic  feet  =  1  cord  (cd.) 
A  cubic  yard  of  earth  is  considered  a  load.  A  perch  of  stone  or  masonry 
18  usually  considered  as  24|  cu.  ft,  but  it  varies  in  different  parts  of  the 
country. 

269 


290  PRACTICAL  MEASUREMENTS 

212.  Areas.  Tou  have  already  learned  how  to  find  the  areas  of 
several  kinds  of  figures,  so  it  is  necessary  at  this  time  only  to 
repeat  the  rules  which  we  studied  in  the  Intermediate  Book. 

The  area  of  a  rectangle  equals  the  prodiLct  of  the  base  and  heighL 
In  all  such  cases  abstract  numbers  are  understood. 
For  example,  if  the  base  is  3  ft.  and  the  height  2  ft,  the  area 
isfoundthus:  2  x  3  sq.  f  t.  =  6  sq.  f  t. 

The  area  of  a  parallelogram  equals  the  product  of  the  base  and 
the  height.  §  i 

For  example,  if  the  base  is  2.4  in.  and  the  height  2  in.,  the     / / 

area  is  4.8  sq.  in.  That  is, 

2  X  2.4  sq.  in.  =  4.8  sq.  in. 

The  area  of  a  triangle  equals  half  the  product  of  the  base  and 
the  height 

For  example,  if  the  base  is  3^  in.  and  the  height  2^  in.,  the 
area  is  found  thus: 

^  of  2^  X  3^  sq.  in.  =  4}  sq.  in. 

The  actual  work  is  as  follows : 

6x7         35      . , 


/\ 


2x2x2       8 

The  area  of  a  trapezoid  equals  half  the  product  of  the  height  and 
the  sum  of  the  parallel  sides.  . . 

This  brief  form  of  stating  the  rule  will  now  be  understood.     /  \ 

The  longer  form,  used  by  beginners,  says  that  the  area  of  a 
trapezoid  equals  half  that  of  a  rectangle  with  the  same  altitude  and  with  a  base 
equal  to  the  sum  of  the  two  parallel  sides, 

213.  Volumes.  We  have  learned  that  the  volume  of  a  rectangular 
solid  equals  the  product  of  its  three  dimensions. 

For  example,  if  a  box  is  3  ft  long,  2  ft.  wide,  and  1]^  ft.  deep,  the  volume 
is  found  as  follows:      3  ^  2  x  1  i  cu.  ft.  =  9  cu.  f t. 
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WSITTBN  SZERCISB 

1.  How  much  will  it  cost,  at  |1.40  a  yard,  to  cover  the  floor 
of  a  room  20  ft.  8  in.  by  28  ft.  6  in.  with  27-inch  carpet,  allowing 
2  yd.  for  matching  the  pattern  ? 

Similar  practical  problems  should  be  secured  by  the  pupils  at  home. 

2.  How  many  sheets  for  single  beds  can  be  made  from  a  piece 
of  sheeting  |  wide  and  72  yd.  long,  each  sheet  being  2^  yd.  long 
with  a  top  hem  8|  in.  and  a  bottom  hem  2^  in.,  an  allowance  of 
^  in.  for  taming  under  being  made  for  each  hem  ? 

In  buying  sheeting  the  width  of  the  material  is  given  in  quarters 
of  a  yard.  Sheeting  |  wide  means  6  quarters  of  a  yard  wide.  Sheeting 
f  wide  is  used  on  single  beds,  |  wide  on  three-quarter  beds,  and  ^  wide 
on  double  beds. 

8.  A  piece  of  sheeting  of  |  width  contains  64  yd.  How  many 
sheets  for  three-quarter  beds  can  be  made  from  it,  allowing  the 
same  measurements  as  in  Ex.  2  ? 

4.  A  piece  of  sheeting  of  J^Q-  width  contains  72  yd.  How  many 
sheets  for  double  beds  can  be  made  from  it,  allowing  the  same 
measurements  as  in  Ex,  2  ? 

The  class  should  study  the  simple  measurements  needed  in  the  house- 
hold, including  the  measurement  of  materials  used  in  food  and  clothing. 
The  cost  of  furnishing  a  kitchen,  laundry,  dining  room,  living  room,  and 
bedroom,  with  the  expense  of  renovating  them,  should  also  be  considered. 

Where  electricity  or  gas  is  used,  the  meter  should  be  read  by  the  class, 
and  the  cost  of  lighting  computed.  The  relative  cost  of  different  systems 
of  heating  and  lighting  in  the  school  and  home  should  be  considered. 

5.  The  ice  chamber  in  an  ice  box  is  16  in.  by  24  in.  by  18  in. 
Ice  weighs  8%  less  than  water,  and  1  cu.  ft.  of  water  weighs 
62j  lb.  If  the  ice  comes  in  rectangular  pieces  weighing  10,  25, 
60, 100, 150,  and  200  lb.,  which  one  or  which  two  of  these  pieces 
would  come  nearest  to  filling  the  chamber  ? 
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6.  The  bottom  of  an  ordinoiy  farm-wagon  box  is  3  ft  by 
10  ft,  and  the  box  is  from  24  in.  to  26  in.  deep.  Find  the  contents 
in  cubic  feet  and  in  cubic  inches  for  each  of  these  depths. 

7.  Such  a  wagon  box  24  in.  deep  is  estimated  to  contain  50  bu. 
of  shelled  com.  How  many  bushels  of  shelled  com  will  such  a 
box  26  in.  deep  contain  ? 

8.  Certain  farmers  estimate  that  2^  cu.  ft  of  com  in  the  ear 
will  produce  1  bu.  of  shelled  com.  How  many  bushels  of  shelled 
com  in  a  crib  12  ft  by  20  ft  by  8  ft,  filled  with  com  in  the  ear  ? 

9.  If  a  dirt  car  is  27  ft  long,  6  ft  wide,  and  3^  ft  deep,  how 
many  cubic  yards  will  it  carry  ? 

10.  How  many  cubic  yards  of  earth  must  be  removed  in  dig- 
ging a  tunnel  492  ft  long,  39  ft  wide,  and  19  ft  6  in.  high  ? 
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An  irregulaT  city  block  is  divided  into  hts  with  measurements 
correct  to  one  decimcd  place^  as  shown  above  ;  find  the  areas  in  square 
feet  of  the  hts  numbered  as  follows : 

11.  I.  13.  II.  15.  III.  17.  IV.  19.  V. 

12.  VI.  14.  VII.  16.  VIIL  18.  IX.  20.  X. 
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214.  Board  Measure.  One  hoard  foot  of  lumber  means  a  piece 
that  is  1  sq.  ft.  on  one  surface  and  is  1  in.  or  less  in  thickness. 
In  speaking  of  lumber,  a  board  foot  is  often  called  simply  one  foot. 


1  BOABD  rOOT      2  BOABD  FEET  6  BOABD  FEET 

For  example,  a  board  2'  long,  1'  wide,  and  1"  (or  less)  thick 
contains  2  board  feet  (usually  written  as  2  bd.  ft). 

A  plank  12'  long,  V  wide,  and  3"  thick  contains  36  bd.  ft 
A  board  18'  long,  8"  wide,  and  1"  (or  less)  thick  contains 
18  X  ^  bd.  ft,  or  12  bd.  ft    A  joist  12'  x  6"  x  2J"  contains 
2Jxl2xJbd.ft,  orl5bd.ft 

A  joist  12'  X  6''  X  2  \"  means  and  is  read  "  a  joist  12  ft  by  6  in.  by  2  J  in." 
In  anch  cases  always  use  cancellation;   thus,  since  2}  =  j,  we  have 

WSITTEN  EXERCISE 
Find  the  number  offeety  hoard  measure^  in  the  following  : 

1.  32  planks  3  in.  thick,  16  ft  long,  and  8  in.  wide. 

2.  4  sticks  of  timber  16  ft  long,  1  ft  wide,  and  8  in.  thick. 

3.  36  joists  3  in.  by  4  in.  and  16  ft  long. 

4.  12  beams  10  in.  by  12  in.  and  14  ft  long. 

5.  60  boards  J  in.  thick,  8  in.  wide,  and  16  ft  long. 

In  such  measurements,  a  board  }  in.  thick  is  considered  to  be  1  in.  thick. 

6.  What  is  the  cost  of  30  spruce  joists  2  in.  by  6  in.  and  14  ft 
long,  at  134  per  M  (that  is,  per  1000  bd.  ft)? 
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215.  House  Building.  The  house  shown  in  the  picture  below 
is  to  be  27^'  x  84'.  A  builder  estimates  the  cost  of  materials  and 
labor.  Part  of  the  computation  of  cost  and  amount  of  materials 
is  given  in  the  following  examples ;  the  rest  is  left  for  the  class. 
The  specifications  are  taken  from  a  recent  government  report 

Call  a  fraction  of  a  foot  a  whole  foot  in  any  result. 

The  pupils  should  know,  from  the  figure  at  the  right,  the  meaning  of 
the  terms  used. 


WRITTEN  BZERCISB 

1.  For  sills  the  builder  needs  the  following: 

8  pieces,  6"  x    8'',  16'  long,  192  bd.  ft. 
4  pieces,  6"  x    8'',  14'  long,  (?)  bd.  ft. 
6  pieces,  6"  x    8",  12'  long,  (?)  bd.  ft. 
1  piece,    2"x    8",  14' long,  19  bd.  ft. 
1  piece,    2"  x  10",    8'  long,  (?)  bd.  ft. 

2.  The  builder  needs  the  following  joists : 

80  pieces,  2"  x  10",  16'  long,  (?)  bd.  ft. 
18  pieces,  2"  x  8",  12'  long,  (?)  bd.  ft. 
18  pieces,  2"  x 
27  pieces,  2"  x 
27  pieces,  2"  x 
27  pieces,  2"  x 


8",  6'long,  (?)bd.ft. 
8",  16'long,  (?)bd.ft. 
8",  12'long,  (?)bd.ft. 
6",  16'long,  (?)bd.  ft. 
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8.  The  builder  also  needs  the  following  studding: 
5  pieces,  4"  x  6",  14'  long,  (?)  bd.  ft 
100  pieces,  2"  x  4",  14'  long,  934  bd.  ft 
85  pieces,  2"  x  4",  10'  long,  284  bd.  ft 
25  pieces,  2"  x  4",  18'  long,  (?)  bd.  ft 
45  pieces,  2"  x  6",  12'  long,  (?)  bd.  ft 
50  pieces,  2"  x  4",  8'  long,  267  bd.  ft 
50  pieces,  2"  x  4",  14'  long,  467  bd.  ft 
40  pieces,  2"  x  6",  18'  long,  (?)  bd.  ft 

4.  For  the  roof  the  builder  needs  1050  bd.  ft,  and  this,  with 
the  amounts  in  Exs.  1-8,  should  make  a  total  of  8021  bd.  ft 

5.  How  much  will  the  lumber  mentioned  in  Exs.  1-4  cost 
at  160  per  M? 

6.  The  builder  also  needs  2000  bd.  ft  of  sheathing  at  |65  per 
M;  1950  bd.  ft  of  flooring  at  #45;  125  bd.  ft  of  flooring  for 
the  porch  at  |65 ;  1500  shingles  for  the  gables  at  |5.25  per  1000 ; 
6500  shingles  for  the  roof  at  |7.   What  will  this  material  cost  ? 

7.  He  also  needs  28  foundation  posts  at  40^  each;  water 
tables,  cornice,  comer  boards,  etc.,  |85;  porch  columns,  |7; 
16  doors  at  an  average  cost  of  |5.75  each;  16  windows  at  an 
average  cost  of  |5.50  each ;  hardware,  |50 ;  chimney  and  plas- 
tering, $200 ;  painting,  $148 ;  tin  work,  $25.50 ;  the  work  of  4 
carpenters  for  80  days  at  $4  a  day  each;  excavating,  $180; 
grading,  $25.   What  is  the  total  cost  of  these  items  ? 

8.  How  much  will  the  flooring  for  a  house  cost  taking  the 
measurement  of  each  floor  as  28'  x  82',  and  allowing  for  two 
floors,  the  lumber  costing  $40  per  M  ? 

One  good  way  of  treating  the  general  topic  of  practical  measurements  is  to 
work  out  problems  in  connection  with  building  and  equipping  a  house  or  the 
school  building.  If  a  building  is  being  erected  in  the  neighborhood  it  should  be 
used  for  this  work  in  order  that  the  problems  may  be  real. 
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216.  Measuring  Lumber  in  the  Log.  We  could  find  by  carefal 
measurement  almost  the  exact  number  of  cubic  inches  in  a  log, 
but  for  practical  purposes  a  rule  known  as  Doyle's  Rule  gives 
the  number  of  board  feet  with  sufficient  accuracy. 

From  the  number  of  inche%  in  the  wnaUest  diameter  of  the  hg^ 
take  4,  mtUtiply  the  remainder  by  half  itself  multiply  this  resuU 
by  the  number  of  feet  in  the  length  of  the  log^  and  divide  by  8. 

The  rule  need  not  be  learned,  bat  it  may  be  used  in  Bolving  the  problems. 


For  example,  find  the  number  of 
feet  of  lumber  in  a  log  16  ft  long, 
with  its  smallest  diameter  18  in.  Since 
18  —  4  =  14,  and  J  of  14  is  7,  the  work 
is  as  here  shown.  The  result  is  196  ft. 
Here,  as  in  all  similar  cases,  cancellation  should  be  employed. 


WRITTEN  EXERCISE 
Determine  the  number  offeeU  board  measure^  of  lumber  in  logs 
of  the  follomng  lengths  and  smallest  diameters  : 

1.  24',  12".  4.  18',  18".  7.  28',  30". 

2.  20',  14".  5.  16',  24".  8.  26',  18". 
8.  26',  16".                      6.  20',  22".                      9.  22',  20". 
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217.  Plastering.  The  unit  for  estimating  the  cost  of  plastering 
is  usually  the  square  yard.  The  rule  varies  greatly  in  different 
parts  of  the  country.  Teachers  should  explain  to  the  pupils  the 
method  in  common  use  in  their  vicinity. 

ORAL  EXERCISE 

1.  If  a  room  is  9  ft.  high,  what  is  the  area  of  the  four  walls, 
not  allowing  for  openings  ? 

2.  What  is  the  area  of  the  ceiling  of  a  room  18  ft.  by  20  ft  ? 
How  many  square  yards  in  the  ceiling  ? 

3.  What  will  it  cost  to  plaster  60  sq.  yd.  at  30^  a  square 
yard?   at  33^  a  square  yard?    at  85^  a  square  yard? 

4.  How  many  square  yards  of  plastering  are  needed  for  the 
two  sides  and  ceiling  of  a  corridor  30  ft.  long,  4  ft.  wide,  and 
9  ft.  high,  not  allowing  for  any  openings  ? 

WRITTEN  EXERCISE 

1.  How  many  square  yards  of  plastering  are  there  in  the  walls 
and  ceiling  of  a  room  16  ft  by  20  ft,  and  9  ft  high,  allowing 
14  sq.  yd.  for  openings  and  baseboard  ? 

2.  How  many  square  yards  of  plastering  are  there  in  the 
walls  and  ceiling  of  a  hall  60  ft  long,  40  ft  wide,  and  28  ft 
high,  allowing  36  sq.  yd.  for  openings  and  baseboard  ? 

3.  How  much  will  it  cost  to  plaster  a  schoolroom  32  ft  long, 
18  ft  wide,  and  12  ft  high,  at  32^  a  square  yard,  making  an 
allowance  of  30 9^  for  blackboards,  baseboard,  and  openings? 

4.  On  account  of  danger  from  falling  plaster,  it  is  desired  to 
use  pressed-steel  ceilings  in  a  schoolhouse.  There  are  742  sq.  yd. 
of  ceiling,  and  a  contract  is  made  for  putting  up  steel  ceilings  at 
10^  a  square  foot   How  much  will  the  ceilings  cost  ? 
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218.  Carpeting.  Carpet  is  usually  either  27  in.  or  1  yd.  wide, 
and  in  estimating  the  amount  needed  for  a  room,  allowance 
should  in  general  be  made  for  matching  the  pattern. 

In  allowing  for  waste  in  matching  the  pattern,  no  allowance  need  be 
made  for  loss  on  the  first  strip,  since  the  other  strips  are  cut  to  match  that 
one.   In  these  examples  the  strips  are  to  run  lengthwise  of  the  room. 

ORAL  EXERCISE 

1.  How  many  strips  of  |-yard  carpet  are  needed  for  a  room 
18  ft.  wide,  not  allowing  for  matching  the  pattern  ? 

2.  A  carpet  has  an  18-inch  pattern.  Will  there  be  any  loss  in 
matching  if  the  strips  are  15  ft.  long  ?  if  they  are  14  ft.  long  ? 

WRITTEN  EXERCISE 

1.  How  many  yards  of  carpet,  J-yard  pattern,  are  needed  for 
a  room  13  ft.  6  in.  wide  and  16  ft.  long,  the  carpet  being  27  in. 
wide  ?  How  much  is  wasted  on  each  strip  ?  Draw  a  plan. 

Find  how  many  yards  of  carpet  are  needed  for  the  following^ 
aUowingfoT  matching  each  strip^  except  the  firsts  as  indicated: 

2.  18  ft.  by  20  ft,  27-inch  carpet,  allowing  9  in. 

3.  16  ft  by  18  ft,  27-inch  carpet,  allowing  J  yd. 

4.  14  ft  by  15  ft,  36-inch  carpet,  allowing  ^  yd. 

Find  the  cost^  at  $1.20  a  yard^  of  carpeting  these  rooms  with 
27 -inch  carpet^  allowing  4  inches  on  each  strip^  except  the  first : 

5.  15  ft  by  18  ft  9.  13 J  ft  by  16  ft  3  in. 

6.  14  ft  3  in.  by  18  ft  10.  4  ft  6  in.  by  23  ft  8  in. 

7.  12  ft  by  18  ft  6  in.  11.  15  ft  9  in.  by  25  ft  6  in. 

8.  17  ft  6  in.  by  18  ft  12.  22  ft  3  in.  by  28  ft  6  in^ 
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219.  Papering.  The  standard  width  for  estimating  wall  paper 
is  18  in.,  although  it  varies  greatly.  A  single  roll  is  considered 
to  contain  8  yd.  of  paper.  In  estimating,  paper  hangers  usually 
count  3  rolls  to  100  sq.  ft.    Parts  of  rolls  cannot  be  bought. 

ORAL  EXSBaSB 

1.  What  will  the  border  for  a  room  16  ft.  by  20  ft.  cost,  at 
25^  a  yard? 

2.  Estimate  the  cost  of  the  paper  for  a  ceiling  15  ft  by  20  ft., 
at  40^  a  roll. 

8.  A  room  has  nearly  500  sq.  ft.  of  wall  to  be  papered.  Esti- 
mate the  cost  of  the  paper  at  50^  a  rolL 

4.  A  plain  wall  14  ft.  long  and  9  ft  high  above  the  baseboard 
is  to  be  papered.   How  many  rolls  should  you  allow  ? 

WKTTBN  EZESCISB 

1.  The  walls  of  a  room  are  8  ft  6  in.  above  the  baseboard, 
and  the  total  length  of  the  four  walls,  allowing  for  openings,  is 
72  ft  Allowing  6  in.  on  each  strip  for  matching,  what  will  the 
paper  cost  at  40^  a  roll  ? 

2.  How  many  rolls  of  plain  paper  will  it  take  to  cover  the 
four  sides  of  a  room  12  ft  high,  25  ft  long,  and  20  ft  wide,  the 
paper  being  24  in.  wide,  allowing  1 J  rolls  for  windows  and  doors? 
At  85^  a  roll,  what  will  it  cost  ? 

3.  The  walls  of  a  room  are  to  be  papered  with  plain  paper 
worth  30^  a  rolL  They  are  9  ft  high  above  the  baseboard,  and 
the  total  length  of  the  four  walls,  allowing  for  windows  and  doors, 
is  60  ft   At  the  usual  estimate,  what  will  the  paper  cost  ? 

The  cost  of  papering  rooms  at  home  abould  be  considered. 
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WSITTEN  BZ£RaSB 

1.  The  house  described  on  page  46  was  built  on  a  lot  100  ft. 
wide  and  200  ft.  deep.  The  owner  took  a  piece  40  ft.  by  80  ft. 
for  a  vegetable  garden,  and  one  60  ft  by  80  ft.  for  a  fruit 
orchard.  How  many  square  feet  were  there  in  each  of  these 
two  pieces? 

2.  Express  the  area  of  the  lot  and  of 
all  three  parts  as  fractions  of  an  acre. 

8.  What  was  the  area  occupied  by 
the  house  ? 

4.  The  excavation  for  the  cellar 
was  5  ft  deep.  How  much  earth  was 
removed  ? 

5.  If  the  excavation  for  the  cellar 
had  been  6  ft.  4  in.  deep,  how  much 
earth  would  have  been  removed  ? 

6.  If  the  owner  fences  the  garden, 
the  orchard,  and  the  part  on  which  his 
residence  stands,  how  many  feet  of 
fencing  will  he  need,  not  allowing  for 
gates?  how  many  rods  of  fencing? 
how  many  yards  of  fencing  ? 

7.  The  owner  planted  a  bed  of  asparagus  4  ft  wide  and  86  ft 
long ;  two  beds  of  parsnips  and  two  of  beets,  each  1^  ft  wide 
and  86  ft  long ;  two  beds  of  tomatoes  and  two  of  squash,  each 
8  ft  wide  and  36  ft  long.  How  many  square  feet  of  area  did  he 
give  to  each  of  the  beds  ? 

8.  He  planted  shrubs  about  the  lawn.  These,  with  the  walks, 
occupied  2200  sq.  ft  How  many  square  feet  were  left  for  the 
lawn  ?  See  if  you  can  improve  this  design. 
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DRAWING  PLANS 

1.  A  class  in  school  made  this  lamp  screen.  It  is  18|''  high, 
and  each  wing  is  9|"  wide.  Draw  a  plan  of  either  wing  of  the 
screen  to  the  scale  |-. 

2.  What  is  the  total  area  of  the  side  of  the 
screen  shown  in  the  figure? 

3.  The  woodwork  is  filled  in  with  plaited  rib- 
bon, the  spaces  being  16J"  by  7|".  Draw  a  plan 
to  the  scale  ^,  and  find  the  sum  of  the  two  areas. 

4.  Jack  made  a  swing  for  his  sister's  doll  house.  The  cross- 
piece  at  the  top  is  7"  long,  1"  wide,  and  J"  thick.  Make  a  draw- 
ing of  the  top  of  this  crosspiece,  first  full 
size,  and  then  to  the  scale  ^. 

It  may  be  necessary  to  remind  the  class  again  that 
drawing  to  the  scale  ^  means  that  every  inch  is  to  be 
represented  in  the  drawing  by  J''.  All  drawings  should 
be  made  with  a  ruler  and  a  sharp  pencil  and  should 
look  neat  and  clean. 

5.  The  seat  in  the  swing  is  3"  long,  2" 
wide,  and  ^"  thick.  Make  three  full-size  draw- 
ings, one  showing  the  seat  as  seen  from  the 
top,  one  showing  it  as  seen  from  the  front,  and 
one  showing  it  as  seen  from  the  end. 

6.  Measure  the  top  of  your  desk  to  the  nearest  inch.  Make  a 
drawing  of  the  top,  as  seen  from  above,  using  the  scale  ^. 

7.  Measure  this  page  of  the  book.  Make  a  drawing  of  the 
page,  disregarding  the  print,  using  the  scale  ^. 

8.  A  room  is  24'  long  and  16'  wide.  Draw  a  plan  of  the  floor 
to  the  scale  1"  to  8'. 

Pupils  may  be  required  to  measure  their  living  rooms  at  home  and  to  draw 
a  plan  of  the  floor  to  some  convenient  scale. 
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9.  The  boys  in  the  class 
made  a  wastebasket,  these 
being  the  working  drawings 
for  the  top  and  the  front. 
Measure  the  drawings  and 
determine  the  scale  that 
was  used 

10.  Taking  the  length  and 
width  as  given,  find  the  per- 
imeter at  the  top,  expressing 
it  in  feet  and  inches. 

11.  The  height  of  the  bas- 
ket is  how  many  inches  more 
than  the  width?  By  what 
fraction  of  the  width  is  the 
height  greater  than  the 
width? 

12.  Measure  the  area  to  be 
filled  in  by  wickerwork  in  the 
front  of  the  basket.  This  is  easily  done  because  the  scale  was 
determined  in  Ex.  9,  so  you  have  only  to  measure  the  figure 
carefully,  find  the  width  and  height,  and  then  find  the  area. 

13.  The  boys  also      r"r^-*^^ 


made  some  wooden 
balances.  These  are 
the  drawings,  and 
they  are  made  to 
the  scale  ^.  Deter- 
mine the  lengths 
marked  x,  y,  and  z. 
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Using  a  ruler  and  a  sharp  peTicil^  make  drawings  of  tJhe  following 
to  any  convenient  scale  : 

14.  The  front  of  your  schoolroom,  showing  the  blackboard  and 

any  doors  or  windows. 

This  will  require  measuring  the  schoolroom.  In  general,  it  is  better  to  haye 
the  pupils  take  their  own  measurements,  but  if  necessary  the  teacher  may  give 
the  measurements  to  the  class. 

15.  The  floor  plan  of  your  schoolroom,  showing  the  position 
and  size  of  the  platfonn,  if  there  is  one. 

16.  The  school  grounds,  showing  the  location  and  size  of  the 

schoolhouse. 

The  measurements  necessary  for  this  drawing  may  take  a  whole  class  period 
or  longer,  but  the  time  is  profitably  spent  in  this  way.  The  pupils  should  first 
make  a  rough  drawing  of  the  plan,  and  should  write  upon  it  the  necessary 
measures  as  they  are  taken,  these  measurements  having  been  decided  upon 
before  the  class  goes  outdoors. 

17.  Make  a  drawing,  not  to  scale,  of  the  front  elevation  of  your 

schoolhouse,  showing  the  position  of  the  doors  and  windows. 

The  teacher  should  explain  that  the  front  elevation  is  the  picture  of  the 
front  of  the  building,  not  in  perspective  and  without  shading ;  that  the  side  ele- 
vation is  a  similar  picture  of  the  side  of  the  building ;  and  that  the  plan  means 
the  ground  plan.  Such  terms  need  not  be  strictly  defined,  but  they  should  be 
used  intelligently. 

18.  Draw  a  plan  of  the  house  in  which  you  live  and  bring  it 
to  school  to-morrow.  Show  both  the  first,  or  ground,  floor,  and 
the  floor  above  it  (the  second  floor). 

19.  Draw  the  side  elevation  of  the  schoolhouse. 

20.  Draw  a  plan  of  the  first  floor  of  the  schoolhouse. 

21.  Let  the  boys  draw  a  plan  of  a  baseball  field,  showing  the 
diamond,  pitcher's  box,  and  the  position  of  the  players. 

22.  Let  the  boys  draw  a  plan  of  a  football  field,  showing  the 
location  of  the  goal  posts,  the  two  25-yard  lines,  and  the  places 
for  the  kick-offs. 
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HANDWORK 


1.  The  boys  made  some  bookracks.  For  the  shelf  they  used 
a  piece  of  wood  1'  5"  long.  How  long  a  piece  would  they  need 
for  7  shelves  ? 

2.  The  boys-  of  the  class  made  this  bean-bag  board  for  the 
girls  to  use  at  recess.  It  was  1'  3|"  long.  How  long  a  piece  of 
lumber  would  be  needed  to  make  the  front  of  2  such  boards  ? 


^^^ 


^. 


-^^ 


BQftnaChftafcB 


3.  In  making  this  bookpress  the  class  found  that  6  pieces  of 
board  14"  long  were  needed.  How  many  feet  long  was  the  board 
needed  to  make  these  pieces  ? 

4.  One  piece  18|"  long  and  one 
20|"  long  were  needed  for  the 
bookpress.  Express  the  sum  of 
these  lengths  in  feet  and  inches. 

5.  Each  piece  was  10|"  wide. 
This  is  what  part  of  a  foot  ?  Ex- 
press the  result  both  as  a  common  fraction  and  as  a  decimal 

6.  Using  10-inch  board,  |^"  thick,  for  the  bookpress,  what  is 
the  cost  of  5  pieces  14"  long,  1  piece  18"  long,  and  one  piece  20" 
long,  at  $85  per  M  for  best  oak  ? 
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HOUSE  PLANS 

1.  In  this  floor  plan  of  a  house,  how  many  board  feet  of 
lumber,  1"  thick,  are  needed  for  the  dining-room  floor,  allowing 
J  extra  for  waste  and  joining  ? 

2.  In  the  same  plan,  how  many  square  feet  of  floor  space  are 
there  in  the  living  room,  not  allowing  for  fireplace  and  hearth  ? 


3.  In  the  same  plan,  how  many  square  feet  of  plaster  must 
be  allowed  for  the  ceilings  of  the  pantry  and  of  the  dining  room  ? 

4    In  the  same  plan,  how  many  cubic  feet  are  there  in  the 
coat  closet,  the  ceiling  being  10  ft.  above  the  floor? 

5.  In  the  same  plan,  how  many  square  inches  of  tiling  are 
needed  for  the  hearth  in  the  living  room  ? 
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BUILDING  A  BASN 

1.  A  fanner  employs  a  carpenter  to  build  a  bam.  The  car- 
penter figures  on  the  following  as  part  of  the  materials :  4  pieces 
2"  X  10''  X  18';  8  pieces  2"  x  10"  x  10' ;  8  pieces  2"  x  8"  x  24'; 
36  pieces  2"  x  10"  x  14' ;  60  pieces  2"  x  8"  x  22' ;  12  pieces 
2"  X  8"  X  20' ;  10  pieces  2"  x  8"  x  18' ;  80  pieces  2"  x  8"  x  16'; 
220  pieces  2"  x  8"  x  12';  20  pieces  2"  x  8"  x  10';  40  pieces 
2"  X  8"  X  8' ;  22  pieces  2"  x  6"  x  24' ;  8  pieces  2"  x  6"  x  12'; 
5000  sq.  ft,  of  sidmg  1"  thick ;  22,000  shingles.  Find  the  number 
of  feet  of  lumber  (board  measure),  its  cost  at  ^42  per  M,  and  the 
cost  of  the  shingles  at  ^5.10  per  M. 

2.  The  carpenter  also  figured  on  needing  100  lb.  of  4  d  nails, 
140  lb.  of  8  d  nails,  and  650  lb.  of  spikes  of  various  sizes.  At  6^ 
per  pound,  what  was  the  cost  of  the  nails  and  spikes  ? 

A  4d  nail  is  called  a  fourpenny  nail,  an  old  name  which  has  nothing  to 
do  with  the  cost.  Specimens  may  profitably  be  brought  to  class. 

3.  The  carpenter  bought  his  windows  ready  made,  needing 
ten  at  ^2.60  each,  and  allowed  ^30  for  foundation  work.  He 
also  bought  the  necessary  hardware,  such  as  door  hinges,  latches, 
hangers,  tracks  for  the  large  doors,  and  window  fasteners,  the 
bill  amounting  to  |12.75.   What  was  the  cost  of  this  material? 

4.  The  carpenter  figured  his  work  at  ♦3.75  a  day,  and  the  work 
of  another  man  at  |2.50  a  day,  both  for  a  period  of  87  days. 
How  much  was  allowed  for  this  labor  ? 

5.  The  farmer  decided  to  put  in  a  concrete  floor.  The  floor 
area  was  1860  sq.  ft.  and  the  floor  was  4  in.  thick.  How  many 
cubic  yards  of  concrete  did  he  require  ?  If  1  cu.  yd.  of  the  con- 
crete required  1.8  bbL  of  cement  at  ♦2.25  per  barrel,  how  much 
would  the  cement  for  the  floor  cost  ? 

In  such  cases  figure  as  a  whole  barrel  any  fraction  of  a  barrel  in  the  totaL 
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220.  Ratio.  The  relation  of  one  number  to  another  number  of 
the  same  kind,  as  expressed  by  division,  is  called  the  ratio  of 
the  first  to  the  second.  Without  using  the  name,  we  studied 
about  ratio  in  studying  fractions. 

The  ratio  of  ^2  to  ^4  is  |,  or,  in  its  simplest  form,  |^;  the  ratio 
of  6  ft.  to  5  ft.  is  I ;  the  ratio  of  10  mL  to  2  niL  is  ^  or  6. 

In  the  exercise  below,  when  we  speak  of  the  ratio  of  -E  to  2>  we  mean 
the  ratio  of  their  number  values ;  that  is,  of  1  to  2,  the  ratio  being  ^.  When 
we  speak  of  the  ratio  of  J?  to  2  ^  we  mean  the  ratio  of  1  to  2  x  4,  which  is  |. 


ORAL  EZSRaSB 

1.  In  this  picture,  what  is  the  ratio  of  j&  to  i>  ?  of  J2^  to  C? 

2.  In  the  same  picture,  what  is  the  ratio  of  J^  to  -5?  of  J^  to  ^? 

Referring  to  the  picture^  state  the  following  ratios: 
Z.  Eio2B      A  to  JSJ        Dto  C 
A.  D  to  2  A      CtoB         CtoA 

State  also  the  following  ratios  : 

b.  2  JS  to  D      CtoSU     4tEtoA 

6.  2D  to  B      A  to  2D      5  U to  A 

7.  What  is  the  ratio  of  any  two 
equal  numbers? 

8.  In  the  picture,  what  is  the  ratio  of  ^  to  -B  +  ^?  of  -4  to 
B+C?  otBtoC+E?  oi  B  to  C+D  +  H? 

The  old  method  of  solving  business  problems  by  ratio  and  proportion  is  no 
longer  used  to  any  extent.  The  subject  of  ratio  has,  however,  a  value  of  its  own, 
and  there  is  a  special  field  in  which  proportion  is  peculiarly  useful. 

In  this  book  we  use  the  letter  x  to  represent  the  number  to  be  found,  but 
teachers  may  prefer  to  use  an  interrogation  point  (?),  vacant  parentheses  (  ), 
or  an  asterisk  (*).  The  use  of  the  equation  is  considered  in  the  Supplement. 
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221.  Writing  a  Ratio.   A  ratio  may  be  written  like  a  fraction, 

2  ft. 

^-y- ,  or  with  a  sign  of  ratio  (:),  as  2  ft. :  3  ft. 

20ft 
We  think  of  the  ratio  of  20  ft.  to  4  ft  as  -pf^,  or  20  ft :  4  ft, 

4  it 

or  ^  or  20 : 4,  or  simply  5.   The  word  ratio  is  used  for  all. 

222.  Ratios  always  Abstract.  Any  number  divided  by  a  like 
number,  as  feet  by  feet,  has  an  abstract  quotient   Therefore, 

A  ratio  is  always  abstract^  and  its  terms  may  he  written  as 

abstract  numbers. 

Teachers  should  use  the  fractional  form  at  first,  because  the  pupils  are 
already  familiar  with  common  fractions.  Teachers  should  also  recall  the  fact 
that  all  number  is  essentially  abstract.  In  work  in  ratios  it  is  better  not  to 
label  with  any  denomination  the  numbers  involved. 


ORAL  BZERCI8B 

Find  the  value  of  the  missing  number^  designated  by  Xj  in  each 
of  the  following  ratios : 

7.    y  =  y.  10.    -=^. 

8    ^-^  11 

^•i==2-      ^•i^=i-      '^i-i       '''  . 

13.  What  is  the  number  whose  ratio  to  5  is  6  ? 

14.  What  is  the  number  to  which  75  has  the  ratio  3  ? 

15.  What  is  the  number  whose  ratio  to  72|  is  1  ? 

16.  The  ratio  of  the  height  of  a  certain  kitchen  door  to  the 
width  is  3|-.   The  door  is  7  ft  high.    How  wide  is  it  ? 

17.  The  ratio  of  the  height  of  Fred's  father  to  Fred's  height 
is  |.   Fred's  father  is  6  ft  tall.   How  tall  is  Fred  ? 


1=10. 

4.  1=8. 
5 

!='• 

*-S=l- 

j=- 

6.^  =  1 

10      2 

2_ 

X 

1 
3* 

20 

X 

=  0.4. 

10 

=  1. 
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223.  Separating  a  Number  in  a  Given  Ratio.   Required  to  sepsr 
rate  25^  in  the  ratio  of  2  to  8. 

With  2  parts  in  one  group  and  3  in  the  other,  there  are  5  parts  in  alL 
Since  one  group  has  },  it  has  }  of  25^,  or  10^. 
The  other  group  has  }  of  25^,  or  15^. 
Check.   10^  +  15^  =  25^;  10:15  =  2:3. 

ORAL  EXERCISE 

1.  Separate  9-  in  the  ratio  of  2  to  1. 

2.  What  is  the  ratio  of  the  number  of  boys  in  your  class  to 
the  number  of  girls  ? 

'8.  What  is  the  ratio  of  the  time  you  are  in  school  to  the  whole 
24  hours  of  the  day  ? 

4.  What  is  the  ratio  of  the  length  of  summer,  8  months,  to 
the  whole  year  ?  to  the  remainder  of  the  year  ? 

5.  There  were  6  cloudy  days  in  September,  the  rest  being  clear. 
What  was  the  ratio  of  cloudy  days  to  clear  days  ? 

6.  In  playing  ringtoss,  Will  has  a  score  of  15  and  M oUie  has 
one  of  18.   What  is  the  ratio  of  Will's  score  to  Mollie's  ? 

WRITTEN  EXERaSE 

1.  Divide  ♦lOO  in  the  ratio  of  4  : 1 ;  of  7:  3 ;  of  1 :  9. 

2.  In  a  year  having  165  cloudy  days  and  200  clear  days, 
what  is  the  ratio  of  cloudy  days  to  clear  days? 

3.  In  November  the  ratio  of  clear  days  to  cloudy  days  was 
8:2.   How  many  were  there  of  each  ? 

4.  Four  boys  arrange  a  three  weeks'  camping  trip.  The  first 
stays  18  da.;  the  second  comes  late  and  stays  12  da.;  the 
third  is  in  camp  the  last  two  weeks ;  the  fourth  stays  the  three 
weeks.  The  total  expense  is  ^32.50.  What  is  the  share  of  each  ? 
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224.  Proportion.  An  expression  of  equality  between  two  ratios 
is  called  9,  proportion. 

For  example,  the  ratio  ^2 :  ^3  equals  the  ratio  10  ft :  15  ft. 
Therefore  ^2 :  ^3  =  10  ft. :  15  ft 

is  a  proportion.   It  is  read,  *'  ^2  is  to  ^3  as  10  ft  is  to  15  ft" 
It  may,  of  course,  be  written  simply  2 :  3  =  10  :  15,  or  J  =  -J-^. 

225.  Extremes  and  Means.  The  first  and  last  terms  of  a  pro- 
portion are  called  the  extremes;  the  second  and  third  terms  are 
called  the  means. 

In  the  proportion  ^  =  J|, 

we  see  that  7  x  15  =  3  x  35. 

That  is,  in  any  proportion. 

The  product  of  the  means  equals  the  product  of  the  extremes^ 
We  also  see  that  if  a: :  21  =  85 :  105, 
X       85 


or 


then 


21     105 
21x85 


a;  =  . 


105 
Therefore,  in  any  proportion. 

The  product  of  the  means  divided  hy  one  extreme  equals  the  other 
extreme. 

1.  If  a::  7  =  13 :  21,  what  is  the  value  of  a;? 
We  have  x  =  — —- —  =  4  J. 

2.  If  21.3 :  17.1  =  3 :  a:,  find  the  value  of  x. 

We  have  x  =  ^-^jj^  =  2^- 

7.1 


PROPORTION  811 

WRITTEN  BXSSdSE 
Find  the  vaiue  ofxin  each  of  the  following  proportions  : 

1.  a;:  51  =  12:17.  11.  a; :  18.2  =  9.1 :  7.8. 

2.  a; :  17=  54 :  51.  12.  a; :  4.1  =  82.7 :  82. 
8.  a; :  22  =  41 :  11.  13.  x :  21.7=  2.4 :  8.8. 

4.  a; :  250  =  85 :  50.  14.  x :  1.37=  2.4 :  18.7. 

5.  a: :  27=  86  :  243.  15.  x :  8.21  =  4.12 :  6.6. 

6.  X :  1001  =  8 :  148.  16.  x :  0.82  =  7.21 : 1.8. 

7.  24  :  a;  =  3  :  20.  17.  8.17 :  x  =  4.28  :  8.2. 

8.  85:a;  =  7:91.  18.  2.4  :  a;  =  3.8  :  128. 

9.  Ill:  a;  =37:  88.  19.  8.21 :  3  =  4.105 :  a:. 
10.  19:  a;  =209: 148.  20.  8.9  :  4  =  a; :  3200. 

21.  I  am  thinking  of  a  number  which  has  to  17  the  ratio 
35:119.   What  is  the  number? 

22.  A  miller  uses  18  bu.  of  wheat  for  making  4  bbL  of  flour. 
How  many  barrels  of  flour  can  he  make  from  207  bu.  of  wheat  ? 

x:4  =  207:18. 

23.  A  certain  circle  has  a  circumference  of  183.33  in.   What 

is  the  circumference  of  a  circle  whose  radius  is  to  that  of  the 

first  as  1.7:  2.91? 

The  ratio  of  two  circumferences  equals  the  ratio  of  their  radii.  That  is, 
in  this  example,  x :  183.33  =  1.7 : 2.01. 

24.  If  4  men  can  do  a  piece  of  work  in  10  da.,  how  many 
men  would  it  take  to  do  the  work  in  8  da.? 

In  all  such  problems  the  words  **  at  the  same  rate  "  are  evidently  to  be 
understood. 

It  will  take  more  men  to  do  the  work  in  fewer  days.  Therefore  x  must 
be  greater  than  4,  and  the  proportion  is  x :  4  =  10 : 8.  Solving,  x  =  5. 
Therefore  5  men  can  do  the  work  in  8  da. 


812  PRACTICAL  MEASUREMENTS 

25.  How  long  will  it  take  a  train  to  go  148  mL,  at  the  rate  of 
55J  mL  in  1  hr,  80  min.? 

26.  If  9  men  can  complete  some  work  in  20  hr.,  how  many  less 
men  can  complete  it  in  16  hr.  more  time  ? 

27.  If  a  man  can  skate  75  yd.  in  8^  sec,  how  long  would  it 
take  him  to  skate  200  yd.  if  he  could  maintain  this  rate  ? 

28.  If  a  man  can  skate  220  yd.  in  19  sec,  how  long  would  it 
take  him  to  skate  5  mi.  if  he  could  maintain  this  rate  ? 

29.  If  750  lb.  can  be  transported  100  mL  for  a  certain  sum^ 
how  far  should  |^  T.  be  transported  for  the  same  sum  ? 

30.  If  6  men  can  complete  some  work  in  15  hr.,  how  many 
men  must  be  added  to  complete  it  in  5  hr.  less  time  ? 

31.  If  10  men  can  complete  some  work  in  30  hr.,  how  many 
men  must  be  added  to  complete  it  in  10  hr.  less  time  ? 

32.  If  a  crew  is  rowing  at  the  average  rate  of  1  mL  in  6  min. 
80  sec,  how  long  will  it  take  to  row  1  mL  1540  yd.? 

33.  If  a  man  can  swim  45  yd.  in  28  sec,  how  long  would  it 
take  him  to  swim  2  mL  if  he  could  maintain  this  rate  ? 

34.  A  prize  of  ^60  was  divided  between  two  persons  in  the 
ratio  of  I  to  |.   How  much  was  the  share  of  each  ? 

35.  A  map  is  drawn  to  the  scale  of  1  in.  to  0.8  mL  How 
many  acres  of  land  are  represented  by  a  portion  of  the  map  1  in. 
square  ?   by  a  portion  8  in.  square  ? 

36.  When  a  sum  of  money  is  divided  equally  among  7  per-  . 
sons,  each  receives  ^16.80.  How  much  would  each  receive  if  the 
same  sum  were  divided  equally  among  8  persons  ? 

37.  One  man  can  do  a  piece  of  work  in  10  da.,  and  another 
can  do  the  same  work  in  9  da.  If  the  wages  of  the  first  are 
♦3.60  a  day,  what  should  be  the  wages  of  the  second  ? 
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S26.  Proportional  Numbers.  Numbers  which  form  a  proportion 
ore  called  proportional  numbers  and  are  said  to  be  proportional. 

227.  Similar  Figures.  Figures 
which  are  of  exactly  the  same 
shape  are  called  similar  figures 
and  are  said  to  be  similar. 

For  example,  these  two  triangles 
are  similar. 

228.  Proportional  Lines.  The  lengths  of  corresponding  lines 
in  similar  figures  are  proportional. 

We  express  this  more  briefly  by  saying  that  the  lines  are  proportional. 

For  example,  in  the  above  triangles  XY:YZ  =  AB:BC,  where  XY 
represents  the  numerical  length  of  the  line  XY]  in  two  circles  the  circum- 
ferences and  radii  are  proportional,  the  circumference  of  the  first  being  to 
that  of  the  second  as  the  radius  of  the  first  is  to  that  of  the  second. 

ORAL  BXBRCI8B 

1.  In  the  above  triangles,  if  XY  is  twice  as  long  as  ^B,  how 
does  ZX  compare  in  length  with  CA  ? 

2.  In  the  same  triangles,  state  four  proportions  that  exist 
among  the  sides  AB^  BCy  XYy  and  YZ. 

3.  In  this  figure,  state  two  proportions  that  ^ 
exist  among  AB^  AD^  ACy  and  AE'f 

4.  In  this  figure,  if  ^^  is  |  of  AD^  what  is 
the  ratio  of  AC  to  AE? 

5.  In  the  same  figure,  if  DE  represents  the  height  of  a  man 
-  6  ft  tall,  BC  the  height  of  a  boy,  DA  the  length  of  the  shadow 

cast  by  the  man,  and  BA  the  length  of  the  shadow  cast  by  the 
boy,  show  how  to  find  the  height  of  the  boy  by  measuring  the 
lengths  of  the  shadows. 
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289.  Measuring  Heights  and  Distances.  The  height  of  a  tree 
is  often  measured  by  proportion,  as  shown  below. 

The  man  holds  a  right  triangle  in  which  AB  =  BC.  He  holds 
AB  level  and  walks  toward  the  tree  until  he  just  sees  the  top 
along  AC.   Then  bec|Mise 

\^B^BC, 
and  ABiBC^ADxDEy 

the  height  cihovt  D  will  equal  the  distance  AD. 


WRITTEN  EXERCISE 

1.  What  is  the  height  of  the  tree  in  the  picture  if  the  triangle 
is  5  ft  4  in.  from  the  ground,  and  AD  is  23  ft.  8  in.? 

In  all  Bach  problems  remember  to  estimate  the 
result  in  advance.  This  is  a  valuable  check  on  the 
accuracy  of  the  work. 

2.  Suppose  a  triangle  were  used  which 
had  AB  equal  to  twice  BC.   What  would 
be  the  height  of  the  tree  if  AD  is 
75  ft,  and  if  the  point  2>  is  5  ft  8  in. 
above  the  ground  ? 

3.  Suppose  the  triangle 
uspd  has  AB^2it.^  BG 
=  llft6in.  What  is  the 
height  of  the  tree  if  AD 
is  equal  to  4  rd.,  and  if  Z>  is 
5  ft  6  in.  above  the  ground? 
if  AD  is  equal  to  61  ft,  and  if  2>  is  5  ft  8  in.  above  the  ground  ? 

4.  What  is  the  height  of  a  tree  that  casts  a  shadow  88  ft 
long  at  the  same  time  that  a  man  5  ft  9  in.  high  casts  a  shadow 
7 ft  8  in.  long? 
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6.  A  boy  whose  eye  is  5  ft  above  the  ground  sights  over  the 
top  of  a  10-foot  pole  and  just  sees  the  top  of  a  tree.  The  boy 
is  6  ft  from  the  pole  and  42  ft  from  the  tree.  How  high  is  the 
tree  ?   Draw  the  picture. 

6.  To  find  the  height  of  a  church  spire  a  boy  measured  its 
shadow,  and  found  it  to  be  152  ft  8  in.  At  the  same  time  he 
found  that  a  post  3  ft  6  in.  high  was  casting  a  shadow  5  ft  8  in. 
long.   How  high  was  the  spire  ? 

7.  A  carpenter  wishes  to  construct  a  roof  as  here  shown,  the 
house  being  20  ft  wide  and  the  gable  7^  ft  high*  He  wishes  to 
know  the  length  of  slope.  He  draws  a 
plan  to  the  scale  ^.  How  many  inches 
on  the  plan  will  represent  the  7^  ft,  or 
**  rise,"  as  the  carpenter  calls  it  ? 

8.  The  caipenter  found  that  the  plan 

of  Ex.  7  was  not  convenient,  so  he  drew  a  right  triangle  repre- 
senting half  the  plan,  and  represented  by  a  line  10  in.  long  the 
10  ft,  or  **run,"  as  he  calls  it  Draw  such  a  plan,  representing  the 
7J  ft  correctly,  and  measure  the  slope.  What  did  the  carpenter 
find  to  be  the  length  of  the  slope  of  the  roof  ? 

9.  But  practically  the  carpenter  would  proceed  in  another 
way.  He  would  take  his  square,  and  on  the  tongue,  or  short 
arm,  he  would  take  a  point  7^  in.  from  the 
comer ;  then  on  the  blade,  or  long  arm,  he 
would  take  a  point  10  in.  from  the  comer. 
He  would  then  measure  the  distance  between 


these  points,  and  the  number  of  inches  would 
be  the  same  as  the  number  of  feet  in  the  slope  of  the  roof. 
Draw  the  figure  to  scale  and  write  out  the  reason  why  this  plan 
gives  the  correct  result 
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10.  Two  stockmen,  A  and  B,  maintain  a  common  drinking 
trough  and  share  the  annual  cost  of  repairs  in  proportion  to  the 
number  of  cattle  owned  by  each.  A  has  1253  head  of  cattle  and 
B  hsus  2747.  If  the  annual  cost  of  repairs  is  ^80,  how  much 
should  each  contribute? 

11.  If  I  in.  on  a  map  represents  a  distance  of  750  ml,  how 
many  miles  will  2  J  in.  represent  ? 

12.  If  a  distance  of  650  mi  is  represented  on  a  map  by  1|  in., 
how  many  inches  will  represent  a  distance  of  680  mL? 

13.  If  a  tree  casts  a  shadow  60  ft.  long  when  a  post  4  ft  high 
casts  a  shadow  4.8  ft.  long,  how  high  is  the  tree  ? 

14.  If  a  spire  casts  a  shadow  200  ft.  long  when  a  post  4^  ft. 
high  casts  a  shadow  5|  ft.  long,  how  high  is  the  spire  ? 

15.  In  finding  the  height  of  the  school  building,  one  boy  stood 
a  yard  measure  upright  and  another  boy  lay  down  with  his  eye 
4  in.  from  the  ground  where  he  could  just  see  the  top  of  the 
building  in  line  with  the  top  of  the  stick.  The  distance  from  his 
eye  to  the  stick  was  4  ft.  6  in.,  and  the  distance  to  the  building 
was  45  ft.   How  high  was  the  building  ? 

16.  If  a  building  casts  a  shadow  75  ft.  long  when  a  post 
6  ft.  2  in.,  high  casts  a  shadow  12  ft.  6  in.  long,  how  high  is 
the  building  ? 

17.  Edward  and  Henry  wished  to  find  the  height  of  the  school 
building.  Edward  suggested  standing  a  yardstick  upright,  meas- 
uring its  shadow,  and  at  the  same  time  measuring  the  shadow 
of  the  school.  The  yardstick  shadow  was  4  ft,  and  the  shadow 
of  the  building  was  36  ft  How  high  was  the  school  building  ? 
Draw  a  picture. 

It  is  very  easy  to  measure  the  height  of  trees  and  boildings  in  this  way,  or 
by  sighting  from  the  ground  across  the  top  of  a  pole  to  the  top  of  a  building, 
and  pupils  will  find  such  work  interesting  and  profitable. 
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'--x^^>~^*^;^'i,-.-^^-rjf-.  4,:;"'^  ^'^i' 


18.  These  boys  find  that  this  post  is  3  ft.  6  in.  high  and  easts 
a  shadow  3  ft  2  in.  long.  The  shadow  of  the  tree  is  34  ft  10  in. 
long  at  the  same  time.   Required  the  height  of  the  tree. 

19.  If  a  building  casts  a  shadow  75  ft  long  at  the  same  time 
that  a  post  6  ft  2  in.  high  easts  a  shadow  12  ft  6  hi.  long,  how 
high  is  the  building  ? 

20.  If  the  railway  fare  for  a  journey  of  75  mi.  is  ♦1.50,  what 
will  be  the  fare  for  275  mi.  ? 

Are  you  making  use  of  short  methods  in  your  work  whenever  possible  ? 

21.  Two  boys  weighing  respectively  100  lb.  and  80  lb.  sit  9  ft 
apart  on  the  ends  of  the  plank  of  a  see-saw.  Not  counting  the 
weight  of  the  plank,  how  far  from  the  heavier  boy  must  the  stick 
on  which  the  see-saw  rests  be  placed  so  that  they  just  balance  ? 

22.  How  much  pressure  must  you  exert  on  the  handles  of  a 
pair  of  shears  just  8  in.  from  the  fvlcrum^  or  screw,  to  exert 
a  pressure  of  5  lb.  at  a  point  5  in.  from  the  fulcrum  ? 

23.  Three  men  pay  #848  for  some  water  power.  The  first 
uses  28  horse  power,  the  second  36  horse  power,  and  the  thud 
42  horse  power.  How  much  should  each  pay?  How  much 
should  each  pay  if  the  total  amount  were  ^1007  ? 


LITTLE  EXAMINATIONS 

I.    1.  17  rd.  =  (?)  ft  6.  216  sq.  in.  =  (?)  sq.  ft. 

2.  I  ml  =  (?)  rd.  7.  27  sq.  yd.  =  (?)  sq.  ft 

8.  227  yd.  =  (?)  ft  8.  7  cd.  =  (?)  cu.  ft 

4.  ^Bq.mL  =  (?)A.  9.  864  cu.  in.  =  (?)  cu.  ft 

6.  320A.  =  (?)sq.mL  10.  121  sq.  yd- =  (?)  sq.  rd. 

II.   Exprem  each  of  thefoUowinff  ratios  in  simplett  form  : 

,34  „     46  ,4  .13  ,    -Q  -  .- 

'•51-         '-nS-         ^-r         *-8j-         «•  58:145. 

Find  the  mimng  term  x  in  each  of  the  folhwing  ratios  : 

X     ^  X     \  10     5  X     ^ 

6.  ^=2,  l.t^t.  8.—  =  ^.  9.^=2. 

4  9     3  X      Z  9 

10.  Two  men  rent  a  pasture  for  ^132.    One  puts  in  7  cattle 
and  the  other  15.   How  much  rent  should  each  pay? 

III.  JEipre88  each  of  thefolUming  ratios  in  simplest  form  : 

1.  — .  2.  -.  3.  i.  4.  ^.  6.  93:124. 

76  I  I  10 

Find  the  missing  term  x  in  each  of  the  following  ratios  : 

X  X     i  X     5  X      2 

10.  If  the  ratio  of  a  man's  income  to  his  expenses  is  9 :  8  and 
his  expenses  are  $2400  a  year,  how  much  is  his  income  ? 
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I.  REVIEW  SECTION 

Add  the  foUomng : 

1. 

a. 

3. 

4. 

♦20.07 

20  ft    7  in. 

201b.    7<M. 

20  yd.  7  in. 

8.09 

8         9 

8        9 

8        9 

7.11 

7      11 

7      11 

7      11 

16.10 

16       10 

16      10 

16       10 

The  pupil  should  see  that  the  flgures  in  each  set  of  examples  i 

are  the  same,  but 

that  the  results  differ.  The  pupil  should 

explain  the  reason  for  this  difference 

Subtract  thefoUomng : 

6. 

6. 

7. 

8. 

♦80.01 

80  ft    1  in. 

801b.    loz. 

30  yd.  lin. 

16.09 

16         9 

16        9 

16         9 

Multiply  the  following: 

9.  10.  11.  12. 

♦24.08  24ft.    Sin.  241b.    8oz.  24yd.  Sin. 

28^  23^  23^  23^ 

Divide  the  following^  carrying  each  quotient  to  two  decimal  places  : 

13.  ♦26.07 -s- 9.  17.  26  yd.  7  in. -f- 9. 

14.  261b.  70Z.H-9.  18.  26  mi.  9  rd. -f- 9. 

U.  26ft.7in.-f-9,  19.  26  sq.  yd.  7  sq.  in. -^  9. 

16.  26pk.  7qt.-i-9.  20.  26  cu.  ft  7cu.  in.^9. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  BXSRCI8B 

1.  If  you  know  the  width  of  a  sidewalk  in  inches,  how  do 
you  find  the  width  in  feet  ?  in  yards  ? 

2.  If  you  know  the  area  of  a  table  top  in  square  inches,  how 
do  you  find  the  area  in  square  feet  ?  in  square  yards  ? 

3.  If  you  know  the  number  of  feet  in  the  length,  width,  and 
depth  of  a  cellar,  how  do  you  find  the  number  of  cubic  yards  ? 

in  computing  ezcavaiions  the  cubic  yard  is  the  common  unit. 

4.  If  you  know  the  number  of  rods  in  the  length  and  width 
of  a  rectangular  field,  how  do  you  find  the  number  of  acres  ? 

.    5.  How  would  you  figure  the  cost  of  the  lumber  used  in 
building  a  bam  in  your  vicinity? 

6.  How  would  you  figure  the  cost  of  a  concrete  walk  in 
front  of  the  schoolhouse? 

7.  Suppose  that  your  school  has  a  playground  in  the  form 
of  a  rectangle,  how  would  you  find  the  area  in  acres  ? 

8.  If  you  know  the  we^ht  of  two  volumes  of  a  substance 
and  one  of  the  volumes,  how  do  you  state  the  proportion  ? 

9.  Knowing  the  number  of  men  required  to  do  a  piece  of 
work  in  a  given  number  of  days,  how  can  you  find  how  many 
men  are  required  to  do  it  in  another  given  number  of  days  ? 

10.  How  can  you  find  the  height  of  your  school  building  by 
means  of  shadows  and  the  height  of  a  pole  ? 

11.  How  can  you  find  the  height  of  a  tree  by  sighting  over  the 
top  of  a  pole  of  known  length  ? 

12.  If  you  know  the  railway  fare  for  a  certain  number  of  miles, 
how  do  you  find  the  fare  for  a  certain  other  number  of  miles  ? 
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ni.  INDUSTRIAL  PROBLEMS 
THE  CONCRETE  nfDUSTRT 

1.  For  ordinary  work  about  the  farm,  as  in  silos,  tanks,  cisterns, 
and  fence  posts,  concrete  consists  of  half  as  much  Portland  cement 
as  sand  and  half  as  much  sand  as  crushed  stone,  all  measured 
by  bulk.  This  is  called  a  1 :  2 : 4  mixture.  If  70  cu.  ft  of  ingre- 
dients are  used,  how  many  cubic  feet  are  there  of  each  ? 

2.  In  estimating  the  material  needed  for  concrete,  the  contrac- 
tors allow  0.058  bbl.  of  cement,  0.0163  cu.  yd.  of  sand,  and 
0.0326  cu.  yd.  of  stone  or  gravel  to  1  cu.  ft.  of  the  finished 
concrete.  Estimate  the  amount  of  each  material  for  a  concrete 
wall  1  ft  3  in.  thick,  6  ft  high,  and  48  ft  long. 

3.  A  farmer  is  building  a  silo,  and  he  estimates  that  he  needs 
935  cu.  ft  of  concrete.  Taking  the  amounts  given  in  Ex.  2,  how 
much  of  each  kind  of  material  does  he  need  ? 

4.  A  man  is  connecting  two  bams  by  a  concrete  driveway. 
He  finds  that  he  needs  5  bags  of  Portland  cement,  ^  cu.  yd.  of 
sand,  and  1  cu.  yd.  of  crushed  stone  or  screened  gravel  for 
60  sq.  ft  of  surface,  and  that  these  materials  will  cost  ^3.60. 
How  much  of  each  material  will  he  need  for  a  driveway  90  ft 
long  and  6  ft  wide,  and  how  much  will  these  materials  cost  ? 

5.  A  farmer  wishes  to  put  down  a  6-inch  concrete  floor  24  ft 
by  86  ft  He  finds  that  he  needs  20  cu.  yd.  of  screened  gravel 
at  ^1.10, 10  cu.  yd.  of  sand  at  ^1,  and  28  bbl.  of  Portland  cement 
at  ^2.50.   How  much  does  the  material  for  the  floor  cost  ? 

6.  A  contractor  estimates  the  cost  of  a  5-inch  concrete  floor 
82  ft  6  in.  by  48  ft  6  in.  as  follows :  30  cu.  yd.  of  screened  gravel 
at  #1.15,  15  cu.  yd.  of  sand  at  ^I.IO,  and  42  bbl.  of  Portland 
cement  at  $2.50.   How  much  is  his  estimate  for  materials  ? 


822  REVIEW  AND  DRILL 

A  LITTLE  ABOUT  MBCHAinCS 

1.  Tom  bought  a  copy  of  a  magazine  treating  of  mechanics. 
He  found  some  things  that  he  could  not  understand.  He  asked 
his  father  what  a  foot  pound  was,  and  found  that  it  was  the 
work  done  in  lifting  a  weight  of  one  pound  to  a  height  of  one 
foot  His  father  said:  "Your  weight  is  108  lb.  If  you  step  up 
on  the  chair,  which  we  will  say  is  2  ft  from  the  floor,  you  lift 
a  weight  of  108  lb.  to  a  height  of  2  ft,  which  takes  as  much  work 
as  to  lift  a  weight  of  1  lb.  to  a  height  of  2  x  108  ft,  or  216  ft 
Then  you  have  done  216  foot  pounds  of  work.  How  many  foot 
pounds  of  work  will  you  do  in  going  upstairs  ?  "  It  is  10  fts-- 
upstairs.   What  is  the  answer  ? 

2.  Tom's  father  weighs  180  lb.  How  many  foot  pounds  of 
work  does  he  do  when  he  goes  up  the  stairs  mentioned  in  Ex.  1? 

3.  "  To  find  the  work  done  in  foot  pounds,  we  do  not  always 
think  of  something  as  being  lifted,'*  said  Tom's  father;  "the 
force  may  be  used  in  pushing  or  pulling  in  any  direction.  When 
you  pull  your  sled  with  a  force  of  1  lb.,  you  use  a  foot  pound  of 
force  when  you  pull  it  a  foot"  "  Well,"  said  Tom,  "  suppose 
I  pull  with  a  force  of  8  lb.  and  draw  my  sled  a  quarter  of  a 
mile,  how  many  foot  pounds  do  I  use  ?  "  "  That  is  for  you  to 
find  out,"  said  his  father.    What  is  the  answer? 

4.  Tom  found  something  in  his  magazine  about  horse  power 
and  asked  his  father  what  that  meant  His  father  told  him  that  it 
was  the  force  that  equals  33,000  foot  pounds  per  minute ;  that  is, 
the  force  necessary  to  lift  33,000  lb.  through  a  distance  of  1  ft 
in  1  min.  Tom  found  something  about  the  horse  power  necessary 
to  raise  a  block  of  stone  weighing  750  lb.  to  a  height  of  30  ft 
in  5  min.    What  is  the  horse  power  necessary  to  do  this  ? 

Divide  5  x  30  x  750  by  33,000,  always  using  cancellation  in  such  cases. 


CHAPTER  IX 
PERCENTAGE  AND  ITS  APPLICATIONS 

230.  Per  Cent.  As  you  already  know  (§  174),  another  name 
for  hundredths  is  per  cent. 

Thus  O.Oly  or  ^^^y  is  the  same  as  1  per  cent;  0.06  is  the  same  as  6  per 
cent;  0.00 J,  or  ^  of  ^\-q^  is  the  same  as  \  percent. 

That  part  of  arithmetic  which  treats  of  per  cent  is  called 
perceTUage.  The  word  "percentage"  is  often  used  for  per  cent, 
as  in  speaking  of  the  percentage  of  base  hits  in  a  ball  game. 

231.  Symbol  for  Per  Cent.  We  have  found  (§  175)  that  the 
symbol  for  per  cent  is  written  thus :  %. 

We  may  read  0.06  either  **6  hundredths"  or  **6  percent."  In  the  same 
way,  we  may  think  of  6%  either  as  "6  per  cent"  or  as  "6  hundredths," 
although  it  is  read  *'6  per  cent." 

The  expression  800%  means  \%%  and  equals  the  whole  number  8 ;  225% 
means  the  mixed  number  2.25,  or  2};  \%  means  \  of  ^^j^,  or  ^^^,  and  is 
read  either  "  \  per  cent"  or,  quite  commonly,  "J  of  1%." 

232.  Relation  to  Fractions.  Since  6%  means  -^^-^^  which  equals 
0-06,  or  ^^,  we  see  that  we  may  express  per  cent  as  a  decimal 
fraction  or  as  a  common  fraction. 

233.  Per  Cents  as  Common  Fractions.   We  have  learned  that 

To  express  per  cent  as  a  common  fraction,  torite  the  number  indi- 
cating the  per  cent  for  the  numerator  and  100  for  the  denominator, 
and  reduce  this  fraction  to  lowest  terms* 
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ORAL  EXERCISE 

1.  A  man  said  that  he  gamed  100^  on  some  property  that 
he  sold.    What  does  this  mean  ? 

2.  A  dealer  said  that  he  would  sell  some  goods  at  25^  less 
than  the  marked  price.   Express  this  as  a  common  fraction. 

3.  A  boy  beginning  to  play  tennis  won  only  20%  of  the 
games  played  the  first  week.    Express  this  as  a  common  fraction. 

Express  as  common  fractions^  whole  numbers^  or  mixed  numbers: 

4.  50%.  7.  40%.  10.  75%.  13.  200%. 

5.  10%.  8.  60%.  11.  125%.  14.  300%. 

6.  30%.  9.  80%.  12.  150%.  15.  120%. 

WRITTEN  EXERCISE 

1.  A  man  said  that  he  marked  some  goods  33^%  more  than 
they  cost  him,  and  another  said  that  he  marked  his  goods  ^  more 
than  they  cost  him.    Was  there  any  difference  ? 

2.  How  much  is  ^^  of  75?   4%  of  75?   4%  of  80  ? 

3.  How  much  is  J  of  640  ?   25%  of  640  ?    25%  of  888  ? 

4.  How  much  is  \  of  1728  ?  50%  of  1728  ?  50%  of  5280  ? 

5.  How  much  is  |  of  8440  ?    75%  of  8440  ?   75%  of  1672  ? 

6.  How  much  is  IJ  x  864?   125%  of  864?  125%  of  996? 

7.  Instead  of  multiplying  64  by  12^%,  what  fractional  part 
of  64  may  we  take  ?   Do  this. 

8.  Instead  of  multiplying  720  by  37^  %,  what  fractional  part 
of  720  may  we  take  ?    Do  this. 

9.  Find  87 J  %  of  80  and  1600  in  the  shortest  way. 
10.  Fmd  33^%  of  66  and  3672  in  the  shortest  way. 
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2{34.  Per  Cents  as  Dedmals.   Since  25.5%  and  0.255  have  the 
same  value,  therefore, 

To  express  as  a  decimal  a  number  written  with  the  per  cent  sign^ 
omit  the  sign  and  move  the  decimal  point  two  places  to  the  left. 

When  we  omit  the  per  cent  sign  we  must  indicate  the  hundredths  in 
some  other  waj»  as  by  moving  the  decimal  point  two  places  to  the  left. 
Thus  11%  =  0.01  i,  or  0.015 ;  125%  =  1.25 ;  0.6%  =  0.000. 

ORAL  EZSRCISE 

1.  If  2%  of  the  pupils  of  this  school  are  absent  to-day,  how 
many  are  absent  out  of  every  100  ?  out  of  every  50  ? 

2.  How  much  is  ^^^  of  »200  ?   1%  of  »200  ?  1%  of  »1700  ? 
8.  How  much  is  0.06  of  »100  ?   6%  of  »100  ?   6%  of  »300  ? 


Bead  as  decimal  fracttong  : 

4.  25%.               6.  17%. 

8.  160%. 

10.  226% 

6.  32%.               7.  45%. 

9.  175%. 

11.  375%, 

WKITTSN  BZXKCISB 

1.  Express  \%  as  a  decimal ;  as  a  common  fraction. 

2.  Express  |%  as  a  decimal;  as  a  common  fraction. 

3.  Express  333^%  as  a  decimal;  as  an  improper  fraction. 

4.  How  much  is  0.15  of  #300  ?  15%  of  #300  ? 

».  How  much  is  li  X  »650  ?  1.25  x  »650  ?  125%  of  1650  ? 

6.  How  much  is  2.60  x  »460  ?  250%  of  #460  ? 

Mcprest  aa  dedmai  fractional  whole  numbers,  or  mixed  decimals: 

7.  50%.  10.  66|%.  13.  200%.  16.  1000%. 

8.  76%.  11.  0.5%.  14.  150%.  17.  0.006%. 

9.  12^%.  12.  0.7%.  18.  126%.  18.  0.065%. 
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235.  Decimals  as  Per  Cents.  Since  per  cent  means  himdredtihs, 
to  express  a  decimal  as  per  cent  we  have  to  consider  only  how 
many  hundredths  the  decimal  represents. 

1.  Express  0.3  as  per  cent 

Since  0.3  =  0.30,  we  see  that  0.3  is  the  same  as  30  hundredths,  or  30%. 

2.  Express  0.875  as  per  cent 

Here  0.375  =  37.5  hundredths,  or  37}  hundredths.  Hence  0.375  is  the 
same  as  37.5%,  or  37}%. 

3.  Express  0.00125  as  per  cent 

Here  0.00125  =  O.OO^VW  =  0.00  J,  and  therefore  0.00125  =  J%. 

4.  Express  6.5|-  as  per  cent 

Here  6.5}  =  f  {{,  and  therefore  6.5}  =  655%. 

Therefore,  to  expre»8  a  decimal  as  per  cent^  write  the  per  cent 
sign  after  the  number  of  hundredths. 

ORAL  EZERCISB 

1.  A  pint,  being  0.5  qt,  is  what  per  cent  of  a  quart? 

2.  A  peck,  being  0.25  bu.,  is  what  per  cent  of  a  bushel  ? 

3.  A  quart,  being  0.125  pk.,  is  what  per  cent  of  a  bushel  ? 

4.  Express  0.007  of  a  mile  as  per  cent  of  a  mile. 

5.  What  per  cent  of  a  dollar  is  37^  ?  is  37  dimes  ? 

WRITTBN  EXERCISE 

1.  Express  1  gill  as  per  cent  of  a  quart ;  of  a  gallon. 

2.  Express  1  quart  as  per  cent  of  a  peck ;  of  a  busheL 

Express  thefollomng  as  per  cents: 

3.  0.8.  5.  0.37.  7.  0.225.  9.  8.333J. 

4.  5.2.  6.  0.62.  8.  0.450.  10.  0.00126. 
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236.  Common '  Fractions  as  Per  Cents.  Since  per  cent  means 
hundredths,  to  express  a  common  fraction  as  per  cent  we  have 
only  to  reduce  it  to  hundredths. 

For  example,  }  =  yV^i  and  this  is  the  same  as  0.80,  or  S0%»  Likewise 
A  =  t8if  =  8*,  and  2i  =  }  =  f  JJ  =  250%. 

Therefore,  to  eaj>res8  a  common  fraction  as  a  per  cent^  reduce  it  to 
hundredths^  omit  the  denominator^  and  write  the  numerator  followed 
hy  the  per  cent  sigru 

ORAL  EXESaSE 

1.  A  cent  is  what  per  cent  of  #1  ?  of  a  dime  ? 

2.  6^  is  what  per  cent  of  10^ ?  of  20^ ?  of  ♦!  ?  of  50^  ? 

3.  25^  is  what  per  cent  of  50^  ?  of  »1  ?  of  75^ '?  of  ♦1.25  ? 

4.  A  foot  is  what  per  cent  of  a  yard  ? 

Express  ihefollomng  as  per  cents  : 

5.  \.  7.  \.  9.  |.  11.  |.  13.  5^. 

6.  \.  8.  ^V  !«•  f  12.  ^V  W-  l^- 

WfilTTBlf  EXERCISE 

1.  An  inch  is  what  per  cent  of  a  foot  ?  of  a  yard  ? 

2.  A  pint  is  what  per  cent  of  a  quart  ?  of  a  gallon  ? 

3.  What  per  cent  of  a  gallon  is  3  qt.  ?  2  qt  ?  2^  qt  ? 

4.  What  per  cent  of  a  pound  is  1  oz.  ?  2  oz.  ?  8^  oz.  ? 

5.  What  per  cent  of  a  pound  is  7  oz.  ?  7^  oz.  ?  11  oz.  ? 

6.  What  per  cent  of  a  rod  is  1  ft  ?  1  yd.  ?  5 J  yd.  ? 

7.  If  a  man  spends  |  of  his  income,  what  per  cent  of  his 
income  does  he  spend? 

8.  If  you  have  increased  \  in  weight  during  the  past  year, 
what  per  cent  have  you  increased  in  weight? 
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237.  Terms  used  in  Percentage.  The  number  of  which  a 
required  per  cent  is  to  be  taken  is  often  called  the  btue. 

The  number  of  hundredths  of  the  base  is  called  the  rate. 

For  example,  in  25%  of  |dOO,  |300  is  the  base  and  25%  is  the  rate. 
Sometimes  25  is  called  the  rate  per  cent,  25%  being  called  the  rate,  but 
these  two  terms  are  commonly  used  to  mean  the  same  thing. 

The  result  found  by  taking  a  certain  per  cent  of  the  base  is 
called  the  percentage.    Therefore, 

The  percentage  is  the  product  of  the  base  and  the  rate. 

The  terms  "base,"  ''rate,"  and  "percentage"  are  introduced  in  this 
review  work  because  they  are  occasionally  used.  They  are  not  needed  in 
this  book  and  may  be  omitted  unless  demanded  by  the  course  of  study. 

238.  Important  Per  Cents.  The  following  equivalents  should 
be  memorized: 

50%  =\  37J%=f  16§%=i  20%  =i 
25%  =i  621%  =  I  33i%=i  40%  =  I 
l^%  =  \        87^-%  =  J        66f%=f      60%  =  f 

Hio  =tV     H%  =i'i     m%  =  i     80%  =  ^ 

To  take  87  i%  of  648  is,  therefore,  the  same  as  to  take  |  of  648. 

WKITTBH  BXEKCISB 
find  the  following : 

1.  50%  of  ♦274.  8.  33^%  of  ♦77.16. 

2.  25%  of  ^372.  9.  66f  %  of  ♦80.07. 

3.  12J%  of  ^512.  10.  83^%  of  ♦71.10. 

4.  6^%  of  ♦3376.  11.  112^%  of  72. 
6.  37^%  of  ^17.76.  12.  137^%  of  96. 

6.  62^%  of  ♦11.92.  18.  133^%  of  81. 

7.  87^%  of  ^34.48.  14.  166J%  of  84. 


FINDING  A  REQUIRED  PER  CENT 
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239.  Finding  a  Required  Per  Cent  of  a  Number.  The  more  general 
case  of  finding  per  cents — that  in  which  common  fractions  cannot 
be  used  to  advantage  —  will  now  be  considered. 

For  example,  suppose  a  man  is  digging  a 
canal,  and  finds  that  9600  cu.  yd.  of  earth  must 
be  carted  away.  If  it  is  reported  to  him  that 
23  J  %  of  the  earth  has  been  removed,  how  many 
cubic  yards  have  been  carted  away  ? 

Since  23 J%  =  0.23J,  we  multiply  9600  by  0.23 J. 

We  might  multiply  by  0.2325,  but  this  would  be  longer. 

The  easiest  way  is  simply  to  multiply  96  by  23 1. 

Therefore,  to  find  a  required  per  cent  of  a  number^  mvltiply  the 
number  by  the  given  rate. 


WRITTEN  EZSRCISB 
Find^  by  u»ing  decimals : 

1.  22%  of  75.  6.  26%  of  3.4. 

2.  85%  of  86.  7.  43%  of  6.7. 
8.  27%  of  32.  8.  39%  of  5.3. 
4.  41%  of  78.           9.  28%  of  0.7. 


11.  2f%  of  8.4. 

12.  0.5%  of  5.7. 

13.  1.9%  of  6.8. 

14.  235%  of  742. 


5.  62%  of  98.         10.  85%  of  0.68.  15.  622%  of  0.72. 

Findj  by  using  common  fraetiom  : 

16.  76%  of  6448  yd.  22.  16|%  of  ♦18,806. 

17.  12J%  of  »9616.  28.  87^%  of  »25,040. 

18.  6^%  of  «24,828.  24.  83|%  of  «22,850. 

19.  83^%  of  9051  yd.  25.  125%  of  948  cu.  ft. 

20.  66|%  of  7116.  26.  133^%  of  729  cu.  yd. 

21.  87^%  of  85,360.  27.  166|%  of  816  sq.  ft. 
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%B.  A  man  borrowed  ^175  and  had  to  pay  6%  of  that  sum 
for  the  use  of  it  for  a  year.  How  much  did  he  pay  at  the  end 
of  the  year,  in  addition  to  the  sum  bonK)wed? 

29.  If  a  manufacturer  sells  shoes  at  a  profit  of  15%  and  it 
costs  him  12.33^  a  pair  to  make  them,  how  much  is  his  profit 
on  1000  pairs? 

30.  If  a  shop  manufactures  276  locomotives  and  sells  75%  of 
them  for  |11,125  each  and  the  rest  for  |9825  each,  how  much 
is  received  for  all  ? 

31.  A  farmer  can  have  his  land  poorly  plowed  for  ^3.48  an 
acre,  but  it  will  cost  him  66|%  more  to  have  a  good  job  done. 
How  much  will  it  cost  to  have  60  acres  well  plowed  ? 

32.  How  much  butter  fat  is  there  in  375  lb.  of  milk  brought 
to  a  creamery,  the  creamery  test  showing  that  3.9%  of  the 
weight  of  the  milk  is  butter  fat? 

33.  A  farmer  takes  340  lb.  of  milk  to  a  creamery  and  is  paid 
26  ^  a  pound  for  the  butter  fat.  The  tests  show  that  the  butter  fat 
is  3.8%  of  the  weight  of  the  milk.  Find  the  weight  of  the  butter 
fat  and  the  amount  of  money  received. 

34.  One  cow  in  a  dairy  gives  28  lb.  of  milk  a  day,  which  tests 
3.1%  of  butter  fat;  another  gives  241b.,  testing  3,7%.  Butter 
fat  being  worth  23^  a  pound,  which  cow  is  the  more  profitable, 
and  how  much  more  ? 

35.  A  farmer  has  75  trees  on  an  acre  of  woodland,  of  which  lie 
decides  to  cut  60%.  If  wood  is  worth  |5.75  a  cord  and  he  can 
cut  3  cords  from  5  trees,  how  much  will  he  receive  for  the  wood  ? 

36.  A  dressmaker  bought  37J  yd.  of  chiffon  velvet  at  #4.10 
a  yard,  and  received  a  reduction  of  8%  by  paying  promptly. 
She  sold  the  velvet  at  |4.25  a  yard.  How  much  did  she  make 
on  the  transaction? 
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ORAL  RBVISW 

1.  In  a  school  of  300  pupils  9%  were  in  the  seventh  grade. 
How  many  pupils  were  in  that  grade  ? 

2.  In  a  school  of  200  pupils  11%  were  in  the  thbd  grade  and 
14%  were  in  the  first  grade.  How  many  pupils  were  in  each  of 
these  grades  ? 

3.  Of  300  pupils  5%  have  been  tardy  or  absent  this  month. 
How  many  pupils  have  not  been  tai-dy  or  absent  ? 

4.  In  a  school  of  300  pupils,  if  there  should  be  an  increase 
of  3J%  next  year,  how  many  pupils  would  there  then  be  ? 

5.  In  a  school  of  250  pupils  there  were  10%  less  pupils  four 
years  ago.   How  many  pupils  were  there  then  ? 

6.  If  16|%  of  the  pupils  in  a  school  of  240  pupils  were  not 
in  the  school  last  year,  how  many  new  ones  are  there  this  year? 

7.  If  20%  of  the  pupils  in  a  school  of  250  pupils  are  in  the 
seventh  and  eighth  grades,  how  many  are  in  those  grades  ? 

8.  If  25%  of  the  pupils  of  a  school  of  300  pupils  are  in  the 
first  and  second  grades,  how  many  are  in  those  grades  ? 

9.  If  55%  of  the  pupils  in  a  school  of  300  pupils  are  girls, 
how  many  girls  are  there  in  the  school  ?  how  many  boys  ? 

10.  How  much  must  be  added  to  250  ft  to  increase  it  50%? 
to  increase  it  100%  ? 

11.  How  much  must  be  added  to  240  lb.  to  make  it  125%  of 
the  present  weight  ? 

12.  A  column  of  mercury  in  a  thermometer  is  6  in.  high.  If 
it  increases  16|%  in  height,  how  high  is  it  then  ? 

13.  A  rectangle  4  in.  long  and  3  in.  wide  is  increased  50%  in 
length  and  33^%  in  width.  What  was  the  original  area,  and 
what  is  the  area  now? 
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iMO.  Three  Important  Problems  of  Percentage.  There  are  three 
important  problems  in  percentage.  The  first,  and  by  far  the 
most  important  one,  is  that  of  finding  a  required  per  cent  of  a 
number.  This  was  considered  in  §  239.  -The  second  problem  of 
importance  is  to  find  what  per  cent  one  number  is  of  another, 
and  this  will  be  considered  in  §  241.  The  third  problem  of  im- 
portance is  to  find  the  number  of  which  a  given  number  is  a 
given  per  cent,  and  this  will  be  considered  in  §  243. 

The  problems  in  §§  241  and  243  depend  upon  this  principle: 

Given  the  product  of  two  factors  and  one  of  the  factors^  the  other 
factor  may  he  found  hy  dividing  the  product  by  the  given  factor. 

That  is,  if  we  know  the  product  of  2  and  5,  which  is  10,  we 

can  find  the  factor  2  by  dividing  10  by  5,  and  we  can  find  the 

factor  5  by  dividing  10  by  2. 

Teachers  should  not  require  the  pupils  to  learn  the  three  problems  mentioned 
in  §  240,  for  they  will  meet  the  two  new  ones  in  §§241  and  243.  The  principle 
should  be  clearly  understood,  however.  Teachers  who  desira  to  introduce  the 
equation  in  connection  with  §§  241  and  243  may  do  so,  consulting  pages  529 
and  530. 

ORAL  EXERCISE 

The  first  number  in  each  of  thefollounng  examples  is  the  prodw-f 
of  two  factors^  and  the  second  number  is  one  of  the  fa>ctors.  Find 
the  other  fa^ctor : 


1. 

48,4. 

6. 

90,9. 

11. 

8,4. 

16.  6,  \. 

2. 

48,  12. 

7. 

90,  10. 

12. 

V'lr.*. 

17.  7,  \. 

3. 

72,8. 

8. 

90,3. 

13. 

0.8,  4. 

18.  7,  0.5. 

4. 

72,9. 

9. 

200,  10. 

14. 

0.80,  4. 

19.  9,  0.6. 

5. 

70,10.    . 

'     10. 

200,  20. 

15. 

0.80,  8. 

20.  8,  50 -^ 

21.  I  am  thinking  of  the  number  which,  multiplied  by  7,  gives 
the  product  56.    What  is  the  number  ? 
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241.  Finding  what  Per  Cent  One  Number  is  of  Another.  The 
second  problem  of  importance  in  percentage  mentioned  in  §  240 
is  to  find  what  per  cent  one  number  is  of  another. 

For  example,  if  Fred  was  at  bat  20  times  in  the  baseball  games 
of  last  June  and  made  6  base  hits,  what  per  cent  of  base  hits  did 
he  make  ? 

Here  we  have  a  certain  per  cent  x  20  =  6 ;  that  is,  we  have  the  product  (6) 
and  one  factor  (20)  to  find  the  otlier  factor  (a  certain  per  cent).   Therefore 

6  -i-  20  =  0.3  =  30%,  the  per  cent  of  hits. 

ORAL  EXERCISE 

1.  If  Fred  was  at  bat  30  times  and  made  15  base  hits,  what 
per  cent  of  base  hits  did  he  make  ? 

2.  If  a  baseball  team  wins  12  games  out  of  20,  what  per  cent 
of  games  does  it  win  ? 

3.  If  there  are  40  pupils  in  a  class  and  4  of  them  are  absent 
to-day,  what  per  cent  are  absent  ? 

4.  On  an  automobile  trip  of  80  mi.,  what  per  cent  has  a  man 
traveled  when  he  has  traveled  20  mi.  ? 

Find  what  per  cent  the  second  number  is  of  the  first : 


8. 

2,1. 

10. 

60,  30. 

•  15. 

64,  32. 

20. 

25,5. 

6. 

4,1. 

11. 

70,  35. 

16. 

64,  16. 

21. 

25,  2.5. 

7. 

4,2. 

12. 

90,  45. 

17. 

64,  48. 

22. 

25,  12^. 

8. 

4,3. 

13. 

60,  15. 

18. 

72,54. 

28. 

25,  25. 

9. 

8,6. 

14. 

32,8. 

19. 

36,  27. 

24. 

25,  50. 

25.  If  a  book  has  350  pages,  what  per  cent  of  the  number  of 
pages  have  you  read  when  you  have  read  it  through  page  35  ? 
through  page  70  ?  through  page  50  ?  through  page  175  ? 
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242.  Application  to  Written  Exercises.  You  now  understand 
the  second  important  kind  of  problem  in  percentage.  We  shall 
consider  once  more  the  first  kind  of  problem,  and  then  the  appli- 
cation of  the  second  kind  to  written  exercises. 

1.  An  agent  bought  an  automobile  for  #600  and  sold  it  so 
as  to  gain  20%  of  the  cost   How  much  did  he  gain  ? 

Here  we  have  to  find  20%  of  $600,  or  0.20  of  $600.  That  is,  we  have 
two  factors  given,  0.20  and  $600,  to  find  the  product.    Therefore  we  have 

0.20  X  $600  =  $120. 

This  is  the  first  kind  of  problem.  We  shall  now  consider  the  second  kind. 

2.  An  agent  bought  an  automobile  for  $600  and  sold  it  at  a 
profit  of  $120.   What  per  cent  of  the  cost  did  he  gain  ? 

Here  we  have  $120  equal  to  some  per  cent  of  $600. 
That  is,  we  have  the  product  (120)  of  two  factors,  and  one  of  the  factors 
(600)  given,  to  find  the  other  factor.   Therefore  we  have 
$120  +  $600  =  0.20  =  20%. 
That  is,  the  agent  gained  20%  of  the  cost. 

WRITTEN  EXESCISS 

1.  $130  is  what  per  cent  of  $2600  ?  of  $3900  ? 

2.  $11.25  is  what  per  cent  of  $875?  of  $56.25? 
2.  $10.12  is  what  per  cent  erf  $253?  of  $202.40  ? 

4.  $29.10  is  what  per  cent  of  $465.60?  of  $174.60? 

5.  A  foot  is  what  per  cent  of  a  yard  ?  of  a  rod  ? 

6.  A  quart  is  what  per  cent  of  a  gallon  ?  of  25  gal.  ? 

7.  I  is  what  per  cent  of  ^  ?  |  is  what  per  cent  of  |  ? 

8.  25%  is  what  per  cent  of  75%  ?  of  126%  ?  of  250%  ? 

9.  33  J  %  is  what  per  cent  of  66|%  ?  of  1?  of  183^%  ? 
10.  16|%  is  what  per  cent  of  88^%  ?  of  66}%  ?  of  1? 
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11.  If  Ralph  Jenkins  is  at  bat  40  times  and  makes  12  base 
hits,  what  is  his  per  cent  of  base  hits  ? 

12.  If  the  seventh  grade  devotes  45  min.  a  day  to  arithmetic, 
and  the  sixth  grade  42  min.,  what  is  the  per  cent  of  increase  ? 

13.  If  a  class  had  24  examples  to  solve  on  Monday  and  29  on 
Tuesday,  what  was  the  per  cent  of  increase  ? 

14.  If  you  have  read  78  pages  in  a  book  of  300  pages,  what 
per  cent  of  the  pages  have  you  read  ? 

15.  If  the  last  chapter  of  a  book  is  numbered  XXXII,  and 
you  have  finished  reading  Chapter  XXIV,  what  per  cent  of 
the  chapters  have  you  read? 

16.  A  man's  income  is  #1650  a  year,  and  he  spends  1693. 
What  per  cent  of  his  income  does  he  save  ? 

17.  In  a  certain  village  576  out  of  the  1200  pupils  in  school 
are  boys.   What  per  cent  are  boys  ?  What  per  cent  are  girls  ? 

18.  A  man  invests  |6750  and  gains  |810.  His  gain  is  what 
per  cent  of  the  amount  invested? 

19.  The  purity  of  gold  is  measured  in  carats,  or  twenty-fourths, 
18  carats  meaning  ^|  pure  gold.  What  is  the  per  cent  of  pure 
gold  in  an  18-carat  ring  ? 

20.  What  is  the  per  cent  of  pure  gold  in  a  watch  case  that  is 
16  carats  fine  ?  in  a  chain  that  is  12  carats  fine  ? 

21.  If  2  members  of  a  class  of  82  have  not  been  either  tardy 
or  absent  during  the  year,  and  4  members  have  not  been  Orbsent, 
what  per  cent  have  not  been  either  tardy  or  absent  ?  What  per 
cent  have  not  been  absent  ? 

22.  A  man's  income  is  |2175  a  year,  and  he  saves  1652.50. 
What  per  cent  of  his  income  does  he  save  ?  What  per  cent  does 
he  spend  ?  What  is  the  sum  of  these  two  per  cents  ? 
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243.  Finding  the  Number  of  which  a  Giyen  Number  is  a  Required 
Per  Cent.  The  third  important  problem  in  percentage  mentioned 
in  §  240  is  to  find  the  number  of  which  a  given  number  is  a 
given  per  cent. 

For  example,  if  a  baseball  team  lost  18  games,  which  is  45% 
of  the  number  of  games  played,  how  many  games  were  played  ? 

Here  we  have  45%  of  the  number  of  games  =  18. 

That  is,  we  have  the  product  (18)  of  two  factors  and  one  of  the  factors 
(0.45)  given  to  fimd  the  other  factor. 

Therefore  we  have  18  +  0.45  =  40. 

That  is,  there  were  40  games  played. 
Chech  45%  of  40  =18. 

WSITTSN  EXERCISE 

1.  If  20%  of  the  inhabitants  of  a  certain  city  are  school 
children  and  there  are  18,275  school  children  in  the  city,  what 
is  the  total  population? 

2.  If  23%  of  the  inhabitants  of  a  certain  city  voted  at  a  cer- 
tain election  and  there  were  3956  ballots  cast,  what  was  the  total 
population  ? 

3.  A  player  reached  first  base  29  times,  or  33^%  of  the  num- 
ber of  times  he  was  at  bat    How  many  times  was  he  at  bat  ? 

4.  A  player  reached  home  base  24  times,  or  8J%  of  the  num- 
ber of  times  he  was  at  bat.   How  many  times  was  he  at  bat  ? 

5.  If  you  pay  37 J  %  of  the  expenses  of  a  camping  trip,  your 
contribution  being  ♦6.24,  what  are  the  expenses  of  the  trip? 

6.  In  a  certain  school  there  are  119  boys,  which  is  85%  of 
the  number  of  girls.    How  many  girls  are  there  in  the  school  ? 

7.  If  a  school  is  in  session  50%  of  the  days  of  a  certain  year, 
and  is  in  session  183  da.,  is  that  year  a  leap  year  or  not  ? 
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Find  the  numbers  of  which  thefolhwing  are  the  given  per  cents : 

8.  64,  8%.  15.  Ill,  8%.  22.  147,  87J%. 

9.  72,  9%.  16.  112,  2%.  23.  42.06,  66f  %. 

10.  88,  11%.  17.  97,  12^%.  24.  12.48,  16|%. 

11.  85,  6%.  18.  89,  3^%.  25.  57.8,  84%. 

12.  84,  6%.  19.  62,  83J%.  26.  90.2,  110%. 

13.  91,  7%.  20.  156,  37^%.  27.  65.72,  106%. 

14.  64,  4%.  21.  125,  62^%.  28.  622.6,  5.5%. 

29.  Of  what  number  is  287  equal  to  5%  ? 

30.  $3.15  is  15%  of  what  amount?   20%  of  what  amount? 

31.  $6.24  is  16%  of  what  amount?    10%  of  what  amount? 

32.  12  ft  5.6  in.  is  22%  of  what  length  ?   6%  of  what  length  ? 

33.  63  lb.  7  oz.  is  35%  of  what  weight  ?  2%  of  what  weight  ? 

34.  If  a  farmer  sold  a  horse  for  80%  of  its  cost  and  received 
$152,  how  much  did  the  horse  cost  ? 

35.  A  poultry  raiser  set  some  eggs,  and  15%  failed  to  hatch. 
The  number  failing  to  hatch  being  33,  how  many  eggs  did  the 
poultry  raiser  set  ? 

36.  A  man  sells  some  lumber  for  $180,  thereby  gaining  20% 
on  the  cost  What  per  cent  of  the  cost  is  the  selling  price? 
How  much  is  the  cost? 

37.  A  man  saves  $675.20  a  year,  which  is  32%  of  his  income. 
How  much  is  his  income  ? 

38.  A  school  has  20%  of  its  pupils  in  the  sixth  grade,  which 
numbers  29.    How  many  pupils  are  there  in  the  school  ? 

From  the  examples  on  pages  336  and  337  it  will  be  seen  that  the  third 
important  problem  of  percentage  is  not  nearly  as  practical  as  the  first  and 
second  problems  mentioned  in  §  240. 
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ORAL  S8VIXW 

1.  If  a  man  lends  $250  and  receives  $10  interest  for  a  year, 
what  is  the  rate  ? 

2.  If  a  man  borrows  $300  and  pays  $18  interest  for  a  year, 
what  is  the  rate  ? 

3.  If  a  salesman  receives  a  commission  of  $15  on  a  sale 
amounting  to  $750,  what  is  his  rate  of  commission? 

4.  If  a  dairyman  keeps  60  cattle  this  year  and  kept  48  last 
year,  what  is  the  increase  per  cent  ? 

5.  If  the  taxes  of  a  certain  village  were  $8000  last  year  and 
$7000  this  year,  what  is  the  decrease  per  cent  ? 

6.  If  the  rainfall  in  a  certain  place  was  7.2  in.  in  April  and 
6  in.  in  March,  what  was  the  per  cent  of  increase  ? 

7.  If  the  seventh  grade  devotes  45  min.  a  day  to  arithmetic 
and  the  sixth  grade  40  min.,  what  is  the  per  cent  of  increase  ? 

8.  If  a  dealer  sold  daily  150  qt  of  milk  last  month  and 
180  qt.  this  month,  what  is  the  rate  of  increase  ? 

9.  If  you  have  read  75  pages  in  a  book  of  300  pages,  what 
per  cent  have  you  read  ? 

10.  If  the  last  chapter  of  a  book  is  numbered  XXXV  and 
you  have  finished  reading  Chapter  XXVI,  what  per  cent  of  the 
chapters  have  you  read  ? 

11.  If  you  have  read  60  pages  of  a  book,  and  this  is  25%  of 
the  book,  how  many  pages  are  there  in  all  ?  How  many  pages 
have  you  still  to  read  ? 

12.  A  cork  is  pushed  below  the  surface  of  a  glass  full  of  water, 
and  the  water  that  runs  over  is  weighed.  The  cork  is  found  to 
weigh  1.2  oz.  and  the  water  to  weigh  5  oz.  Cork  is  what  per 
cent  as  heavy  as  an  equal  volume  of  water  ? 
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SIM.  MisceUaneous  Problems.  We  are  now  prepared  to  con- 
sider miscellaneous  problems,  and  here  you  will  find  it  necessaiy 
to  decide  upon  the  method  of  solution.  You  will  find  it  best  to 
ask  yourself  exactly  what  is  given,  and  then  to  consider  care- 
fully whether  you  have  to  find  a  required  per  cent  of  a  number  (two 
factors  given),  or  whether  you  have  a  product  and  one  factor 
given,  to  find  the  other  factor. 

It  wlU  be  noticed  that  only  two  principles  are  involved  in  the  following  exer- 
cise. The  examples  after  Ex.  21  involve  a  variation  of  the  principle  mentioned 
on  page  332,  and  may  be  omitted  if  desired.  They  are  inserted  for  the  use  of 
I  who  may  wish  to  carry  the  work  into  more  practical  fields. 
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!•  A  cubic  foot  of  water  weighs  62^  lb.  From  a  tank  contain- 
ing 16  cu.  ft.  there  is  drawn  off  an  amount  of  water  that  weighs 
126  lb.   What  per  cent  of  the  water  is  drawn  off  ? 

2.  To  a  class  of  32  pupils  8  more  are  admitted.  What  per 
cent  of  the  original  number  are  admitted  ?  What  per  cent  of  the 
present  number  are  admitted  ?  If  10  pupils  now  leave  the  class, 
what  per  cent  leave  the  class  ? 

3.  In  an  arithmetic  class  it  is  planned  to  solve  550  problems 
in  a  certain  number  of  days.  All  but  44  problems  have  been 
solved.  What  per  cent  of  the  problems  remain  to  be  solved? 
What  per  cent  of  them  have  been  solved? 

4.  If  45%  of  the  240  pupils  that  attend  a  certain  school  are 
boys,  how  many  are  girls  ? 

5.  A  man  purchased  530  head  of  cattle  and  sold  30%  of  them. 
How  many  head  of  cattle  had  he  left  ? 

6.  If  an  automobile  going  at  the  rate  of  14  mi.  an  hour  in- 
creases its  speed  87%,  at  what  rate  will  it  then  be  traveling? 


840  PERCENTAGE  AND  ITS  APPLICATIONS 

7.  A  cubic  foot  of  platinum  weighs  1220  lb.,  and  a  cubic  foot 
of  pressed  gold  weighs  10  lb.  less.  Platinum  is  what  per  cent 
heavier  than  gold? 

8.  A  bank  averaged  tl200  a  day  of  new  deposits  in  November, 
and  26%  more  a  day  in  December.  What  were  the  average  daily 
deposits  in  December  ? 

9.  A  clerk's  salary  is  tl2  a  week.  If  he  spends  20%  of  it  for 
rent,  10%  for  clothes,  and  25%  for  other  expenses,  and  saves  the 
rest,  how  much  does  he  save  in  a  year  of  50  weeks  ? 

10.  If  a  baker  uses  639  lb.  of  flour  in  making  bread  and  adds 
to  the  flour  213  lb.  of  liquid,  the  weight  of  the  liquid  is  what 
per  cent  of  the  weight  of  the  mixture  ? 

11.  If  3^  teaspoons  of  sugar  make  a  tablespoon,  a  teaspoon 
of  sugar  is  what  per  cent  of  a  tablespoon  ? 

12.  If  there  are  16  teaspoons  to  a  cup,  a  teaspoon  is  what 
per  cent  of  a  cup  ? 

13.  A  teaspoon  of  butter  is  J  of  a  tablespoon.  Express  a  tea- 
spoon of  butter  as  per  cent  of  a  tablespoon. 

14.  The  record  of  the  champion  team  in  baseball  in  a  certain 
year  was  52  games  won,  14  lost  What  per  cent  of  the  games 
did  the  champion  team  win  that  year? 

15.  One  of  the  best  records  in  baseball  of  recent  years  was 
when  Brooklyn  won  the  pennant  with  a  total  of  82  games  won 
and  54  lost.   What  was  the  per  cent  of  games  won  ? 

16.  Two  of  the  best  averages  for  runs  in  baseball  were  597 
times  at  bat,  139  runs,  and  543  times  at  bat,  145  runs.  What 
was  the  per  cent  of  runs  in  each  case? 

17.  If  the  expenses  of  a  certain  village  were  ^8250  last  year 
and  ♦8002.50  this  year,  what  is  the  per  cent  of  decrease  ? 
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18.  If  the  rainfall  in  a  certain  place  was  7.2  in.  in  April  and 
6 1  in.  in  March,  what  was  the  per  cent  of  increase  ? 

19.  In  1801,  of  the  161,800,000  people  who  spoke  European 
languages,  81,450,000  spoke  French.  Of  the  585,000,000,  in 
1911,  those  who  spoke  French  numbered  70,000,000.  What 
per  cent  spoke  French  in  each  of  these  years? 

20.  A  dressmaker  bought  a  silk  dress  pattern  for  ^45  less 
20 9^.   She  sold  it  for  $45.   What  per  cent  did  she  gain? 

Notice  that  the  gain  is  reckoned  on  the  price  she  paid  for  the  pattern. 

21.  Allowing  8  oz.  of  Paris  green  to  50  gaL  of  water  in  pre- 
paring a  spray  to  destroy  leaf-eatuig  insects,  and  considering  a 
gallon  of  water  to  weigh  8.4  lb.,  the  weight  of  the  Paris  green 
is  what  per  cent  of  the  weight  of  the  water  ? 

22.  A  dealer  sold  pencils  at  5^  each,  which  gave  him  a  profit 
of  25%.    How  much  did  they  cost  him  a  dozen  ? 

23.  A  farmer  bought  some  sheep  and  sold  them  for  ^252, 
which  gave  him  a  profit  of  20<5^.   How  much  did  they  cost  him? 

24.  A  dealer  sells  some  goods  for  ^31.05,  thus  making  a  profit 
of  15%  on  the  cost   How  much  did  the  goods  cost  him  ? 

25.  A  manufacturer  sells  a  suit  of  clothes  to  a  merchant  at  a 
profit  of  12J%.  The  merchant  sells  it  to  you  for  $12  and  makes 
a  profit  of  83^%.  How  much  does  the  suit  cost  the  merchant? 
How  much  does  the  suit  cost  the  manufacturer  ? 

It  should  be  noticed  that  133  ;\%  of  the  cost  to  the  merchant  is  |12. 

26.  An  agent  bought  100  doz.  eggs,  which  he  sold  to  a  grocer 
at  a  profit  of  20%.  The  grocer  sold  the  eggs  at  retail  for  $22.44 
and  made  a  profit  of  10%.  How  much  did  the  eggs  cost  the 
grocer?   How  much  did  the  eggs  cost  the  agent? 

It  should  be  noticed  that  110%  of  the  cost  to  the  grocer  is  |22.44. 
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27.  A  certain  number  when  increased  by  30%  of  itself  becomes 
650.   What  is  the  number? 

Since  once  the  number  and  30%  of  the  number  are  130%  of  the  number, 
130%  of  the  number  is  660.   Then  how  is  the  number  found? 

28.  A  certain  number  when  decreased  by  20%  of  itself  becomes 
400.    What  is  the  number? 

Since  once  the  number  less  20%  of  the  number  is  80%  of  the  number, 
80%  of  the  number  is  400.   Then  how  is  the  number  found? 

The  f Mowing  numbers  are  the  given  per  cents  more  than  what 
numberSy  and  also  the  given  per  cents  less  than  what  other  numbers  f 

29.  144,  20%.  33.  850,  16}%.  37.  890,  62^%. 

30.  150,  25%.  34.  650,  87^%.  38.  49.6,  87 J%. 

31.  91,  80%.  36.  7.28,  88J%.  39.  86.9,  80%. 

32.  99,  12^%.  36.  16.84,  60%.  40.  27.8,  16|%. 

41.  If  an  army  has  been  increased  21%  and  now  numbers 
78,810,  how  many  did  it  number  before  the  increase? 

42.  A  man  sold  some  goods  for  tl92.60,  making  a  profit  of 
10%.   How  much  did  the  goods  cost  him? 

43.  A  dealer  sold  a  horse  for  $181.50,  making  a  profit  of  10%. 
How  much  did  the  horse  cost  him  ? 

44.  A  villi^e  has  a  population  of  1853,  an  increase  of  9% 
over  ten  years  ago.   What  was  the  population  ten  years  ago  ? 

45.  A  village  has  a  population  of  2664,  an  increase  of  11% 
over  ten  years  ago.    What  was  the  population  ten  years  ago  ? 

46.  If  you  weigh  78.1  lb.  and  have  increased  42%  in  weight 
in  the  last  five  years,  how  much  did  you  weigh  five  years  ago  ? 

47.  If  a  library  has  increased  in  size  16|%  in  the  past  five 
years  and  now  has  8323  volumes,  bow  many  volumes  had  it 
before  the  increase  ? 
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245.  Discount.  If  you  have  a  catcher's  mask  that  you  have 
used  during  the  season  and  wish  to  dispose  of  it  so  you  can  use 
the  money  toward  buying  a  football,  you  will  probably  be  glad 
to  sell  it  for  25%  less  than  it  cost  you.  In  that  case  you  would 
sell  the  mask  at  a  discount  of  25%.  You  might  speak  of  this  as 
"a  quarter  off,"  or  as  "  75^  on  a  dollar,"  but  the  operation  of  find- 
ing the  selling  price  would  be  to  deduct  25%,  or  ^,  of  the  cost. 

The  price  of  goods  as  given  in  a  printed  list  is  called  the 
list  price.  Manufacturers  usually  have  price  lists  of  this  kind. 
In  stores  the  goods  are  marked,  and  the  marked  price  is  what  is 
given  ia  the  dealer's  price  list  if  he  has  one. 

A  reduction  from  the  list  price  of  an  article,  from  the  amount 
of  a  bill  of  goods,  or  from  the  amount  of  a  debt  is  called  cam- 
mereial  discount 

A  regular  reduction  from  the  list  price  is  called  trade  discount 

A  reduction  for  payment  within  a  fixed  time  is  called  a  time 
discount 

A  reduction  for  payment  when  the  goods  are  delivered  is 
called  a  ccish  discount 

Discounts  are  usually  reckoned  at  some  common  fraction  of 
the  list  price,  or  at  some  rate  per  cent  of  it 

The  amount  of  the  bill  after  the  discount  has  been  made  is 
called  the  net  amount^  or  the  net  price. 

Read  and  study  the  solution  of  this  example: 

Find  the  net  amount  of  a  bill  of  ^275  with  a  discount  of  20%. 

The  amount  of  the  bill  =  |275 
20%,  or  J,  of  $275  =      55 

The  net  amount  =:  |220 

Instead  of  speaking  of  "  20%  off,"  merchants  often  speak  of 
•*  i  off."  So  they  speak  of  "  \  off,"  and  "  J  off,"  but  it  is  not  so 
convenient  to  use  common  fractions  for  such  discounts  as  12%. 
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ORAL  BXBRCISB 

1.  If  some  goods  are  marked  ^20,  and  10%  discount  is 
allowed,  what  is  the  selling  price? 

2.  If  a  dealer  offers  me  an  80^  book  at  a  discount  of  25%, 
this  is  how  many  cents  below  the  regular  price? 

3.  If  a  merchant  buys  $800  worth  of  goods  and  is  allowed 
10%  discount  in  case  he  pays  for  them  at  once,  how  much  does 
he  gain  by  prompt  payment  ? 

Find  the  discounts  on  the  following  amounts  at  the  rates  specified  : 

4.  180,  10%.  8.  140,  25%.  12.  1120,  10%. 

5.  125,  10%.  9.  188,  25%.  13.  1150,  20%. 

6.  #50,  20%.  10.  160,  50%.  14.  $160,  25%. 

7.  125,  20%.  11.  190,  50%.  15.  1250,  50%. 

WSITTBN  EZSRCISS 

1.  If  goods  marked  $475  are  sold  to  a  dealer  at  a  discount 
of  20%,  how  much  do  they  cost  him  ? 

2.  If  a  merchant  marks  a  lot  of  suits  at  |24.75  each,  and  sells 
them  at  \  off,  what  is  the  net  price  of  each  ? 

Pupils  sboold  be  aaked  to  watch  advertisements  in  the  newspapers  to  see 
what  discounts  are  offered.  They  should  state  the  probable  reasons  for  these 
discounts,  and  should  bring  to  class  the  problems  which  they  make. 

GHven  the  marked  prices  and  rates  ofdiscountj  find  the  net  prices : 

3.  nT.SO,  10%.        8.  ♦48.60,  25%,         13.  178.60,  12J%. 

4.  ♦16.50,  20%.        9.  ♦72.80,  88^%.       14.  ♦27.70,  50%. 
6.  ♦27.75,  20%.       10.  ♦38.70,  33^%.       15.  ♦85.00,  10%. 

6.  ♦64.40,  25%.       11.  ♦43.50,  16f  %.        16.  ^34.75,  20%. 

7.  ♦86.60,  25%.        12.  ♦86.40,  16|%.        17.  ♦65.25,  20%. 
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246.  Several  Discounts.  In  some  kinds  of  business  two  or  more 
discounts  are  allowed.  For  example,  a  dealer  may  buy  t200  worth 
of  hardware  with  discounts  of  20%,  10%  (20%  and  10%).  This 
means  that  20%  is  first  deducted  from  the  list  price,  and  then 
10%  is  deducted  from  the  remainder. 

The  list  price  is  ^200. 

The  list  price  less  20%  is  $160. 

The  tl60  less  10%  is  $144,  the  net  pries. 

ORAL  SXEBCISB 

1.  From  $50  take  10%,  and  10%  from  the  remainder. 

2.  From  $200  take  20%,  and  1%  from  the  remainder. 

3.  From  $100  take  25%,  and  10%  from  the  remainder. 

4.  From  $500  take  20%,  and  25%  from  the  remainder. 

5.  A  man  bought  some  paper  at  a  list  price  of  $80,  with 
discounts  of  25%,  10%.   How  much  did  he  pay? 

WSIXTEN  SXSSCISB 
Find  the  net  prices  of  goods  marked  and  discounted  as  follows : 

1.  $200,  80%,  20%.  6.  $400,  80%,  10%. 

2.  $700,  85%,  5%.  7.  $800,  15%,  10%. 
8.  $500,  25%,  15%.  8.  $275,  10%,  10%. 

4.  $500,  12%,  2%.  9.  $240,  12^%,  83^%. 

5.  $650, 10%,  10%.  10.  $800,  25%,  25%. 

11.  What  is  the  difference  between  a  discount  of  50%  on 
$800,  and  the  two  discounts  of  25%,  25%  ? 

12.  Is  there  any  difference  between  a  discount  of  10%,  5%, 
and  one  of  5%,  10%,  on  $900  ?  How  is  it  on  $400  ?  on  $200  ? 


846  PEECENTAGE  AND  ITS  APPLICATIONS 

247.  Sample  Price  List.  The  following  is  a  price  list  of  certain 
school  supplies,  with  the  discounts  allowed  to  schools  and  dealers 
when  the  prices  are  not  net : 

Rulers,  lO.SS  per  doz.,  net 

Composition  books,  4.50  per  gross,  less  5% 

Thumb  ta<;ks,  0.40  per  100,  less  40% 

Drawing  pencils,  4.71  per  gross,  less  20% 

Drawing  paper,  9  x  12        1.10  per  package,  less  -^ 
Pens,  0.61  per  gross,  less  ^,  10% 

Tubes  of  paste,  4.05  per  gross,  less  10%,  5% 

Penholders,  3.20  per  gross,  less  12%,  5% 

Drawing  compasses,  1.65  per  doz.,  less  10%,  5% 

WSITTBH  EXERCISE 

1.  How  much  must  a  school  pay  for  J  gross  of  penholders? 

2.  A  school  wishes  to  buy  5  packages  of  drawing  paper  and 
300  thumb  tacks.   How  much  will  they  cost  ? 

3.  How  much  will  8  gross  of  pens  and  J  gross  of  composition 
books  cost  ?    2  gross  of  pens  and  1  doz.  rulers  ? 

4.  There  are  40  pupils  in  a  class,  and  each  needs  drawing 
compasses  and  a  ruler.  How  much  will  they  cost  the  school  ? 
How  much  would  they  cost  if  there  were  60  pupils  ? 

5.  If  a  dealer  sells  pens  at  a  cent  apiece,  how  much  does  he 
gain  per  gross?  If  he  sells  penholders  at  2^  each,  how  much 
does  he  gain  per  gross  ? 

6.  A  dealer  buys  a  gross  of  rulers  and  a  gross  of  drawing  pen- 
cils.   He  sells  both  at  5^  each.    How  much  does  he  gain  in  all ? 

7.  If  a  dealer  buys  a  gross  pf  tubes  of  paste  for  mountii^ 
pictures  and  sells  the  tubes  at  5^  each,  how  much  does  be  gain 
on  the  purchase  ?  how  much  on  3  gross  ? 
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348.  Bill  with  Several  Oiscoants.   The  following  is  a  common 
form  of  a  bill  of  goods  with  several  discounts : 


Burlington.  la..  TTioAf  /3,  19 

Bought  of  PORF.RTS  &  COMPANY.  Jewdm 

1072  Punic  AvsDue 
Torn.:  ^<?%,  /^% 

Se,6.. 

/o 

8  do^.  a,^Myn»,            @  f/f-./S 
JUm,  fOio,  /Ofo 

//8 

i9 

00 
V-0 

^0 
27 

t06 

/3 

WSITTBN  EXERCISE 

McJce  out  hills  for  tJiefoUowimj  : 

1.  24  doz.  files  at  ♦6.30.    Discounts  30%,  20%. 

2.  840  yd.  silk  at  %\.bO ;  640  yd.  velvet  a^  ♦1.75,    Discounte 
25%,  10%. 

3.  8  doz.  pairs  hinges  at  $4.70 ;  86  doz.  table  knives  at  18.60. 
Discounts  20%,  10%. 

4.  24  doz.  locks   at   |4.30;    8  doz.  mortise   locks  at  |4.75. 
Discounts  25%,  8%. 

5.  460  yd.  taffeta  at  98^;  8  gross  pompons  at  $144;  4  doz. 
pieces  braid  at  ♦21.60.    Discounts  10%,  5%. 

6.  680  yd.  silk  at  11.65 ;  840  yd.  lawn  at  23^ ;  460  yd.  taffeta 
at  96^.  Discounts  10%,  5%,  5%. 
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Receipted  Bills.  The  following  is  a  receipted  bill  for  some 
goods  purchased  by  a  retail  merchant  from  a  wholesale  dealer : 


Chicago,  10.,  ^fi*.  //,  19. 

Mv.  (Z.  7H.  tAowiAA,  joliet,  Jtt., 

^^^  '*^  STARR  &  TIFFANY.  Jewden 

8378  Burfin^cn  Ave. 
Tcn»:#^ 

J>£.-. 

g 

1 16  dof.  Mlad  pyiA«>      @  f£V- 

66 

70 
/ 

W 

68 

60 

In  this  case  Mr,  Nourse  is  the  debtor  (Dr.),  since  he  is  in  debt 
for  the  amount  Starr  &  Tiffany  are  the  creditorB  (Cr.),  since 
they  trust  Mr.  Nourse,  or  give  him  credit 

A  receipt  may  also  be  written  separately  instead  of  appearing  on  a  bill. 
Such  a  receipt  should  be  dated,  and  should  be  in  substantially  this  fomi : 

"  Received  from the  sum  of dollars  for ."  The  receipt  should 

be  signed  by  the  creditor. 

The  subject  of  commercial  discount  is  of  great  value  because  of  its  ex- 
tensive use,  not  only  in  wholesale  transactions  but  even  in  bargain  sales. 
Pupils  should  understand  some  of  the  reasons  for  allowing  discounts,  for 
buying  in  large  quantities,  and  for  paying  cash  down  or  within  a  specified 
time,  and  they  should  become  familiar  with  the  ordinary  deductions  from 
list  prices.  It  is  well,  for  obvious  reasons,  to  consider  bills  and  receipts  in 
connection  with  the  study  of  this  topic. 
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•    250.  IiiToice.   A  bill  giving  in  detail  a  list  of  items  and  prices 
of  goods  sold  is  called  an  invoice.   A  sample  invoice  follows: 


St.  Paul.  Minn..  Jbtt,.  /2,  19/ S 

Mu  ja/niU/a,  <p.  ^u/n(xnA^,  ^auiao,  c4'.Jb^., 

^~**'*'-^  RANDALL  BROS. 

Importen  of  Dly  Goods 

Tenn.:  /O  cU. 

236 

/^ 

^0,  Jf/,  v-f\  ^f\ 
^0\  JfO,  ^f,  ^2, 

/9£ 

^L>7 

8 

^0,  39,  ^f\  ^d", 

39' ,  f /,  ^^,  V-O   32^  f/^ 

^-06 

697 

In  the  above  invoice,  41*  means  41| ;  41*  means  41|,  or  41^ ; 
and  41*  means  41|.  This  is  the  customary  way  of  indicating  the 
number  of  yards  in  pieces  of  goods.  The  numbers  236  and  427 
refer  to  the  price  list  in  which  the  goods  are  described.  The 
14  and  8  indicate  the  number  of  pieces  (pc).  The  number  of 
yards  of  the  first  is  576,  and  of  the  second  824. 

The  expression  "  Terms :  10  da."  means  that  Mr.  Dunbar  has 
10  da.  in  which  to  pay  for  the  goods.  Such  an  invoice  may  or 
may  not  mention  the  discount  allowed. 

There  is  no  essential  difference  between  a  bill  and  an  invoice. 
The  latter  term  is  commonly  used  in  wholesale  transactions. 
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WSITTBH  BXSBCI8B 

Make  out  bUlSj  or  invoiceSyfor  the  follotving  : 

1.  12 J  doz.  shirts  @  ♦14.80,  |  doz.  ties  @  iO.TS. 

2.  16  pc.  ribbon  @  ♦1.25,  18  pc.  @  ♦1.33^,  33  pc  @  ♦1.66}, 
24  pc.  @  ♦1.12^,  32  pc.  @  ♦1.87^,  48  pc.  @  ♦l.TS. 

3.  2 carloads  coal,  21,7001b.,  24,2001b.,  @  ♦4.66|  per  ton; 
8  carloads  coal,  22,7001b.,  21,9001b.,  20,4001b.,  @  ♦4.75  per 
ton.   Terms:  3%  for  casL 

4.  1  gro.  cans  sardines  @  ♦S.SS^  per  doz.,  8  doz.  cans  shrimps 
@  ♦1.75  per  doz.,  9  doz.  tins  herrings  @  ♦2.33J  per  doz.,  6|  doz. 
cans  lobster  @  ♦2.88  per  doz.,  82  cans  mackerel  @  16|^  each. 
Terms:  4%  for  cash. 

5.  8  doz.  packages  codfish  @  ^1.75  per  doz.,  9  dqz.  cans 
salmon  @  ♦2.33J  per  doz.,  15  doz.  cans  caviar  @  ♦8.33^  per  doz., 
18  doz.  cans  Yarmouth  bloaters  @  ♦2.33^  per  doz.,  24  doz.  cans 
tongue  @  ♦8.75  per  doz.   Terms:  SJ^  for  casL 

6.  8  doz.  jars  meat  extract  @  ♦3.66|  per  doz.,  16  doz.  cans 
chicken  @  ♦3.12}  per  doz.,  24  doz.  cans  beef  @  ♦2.83}  per  doz., 
18  doz.  cans  soup  @  ♦3.33}  per  doz.,  9  doz.  cans  clam  chowder 
@  ♦3.66|  per  doz.,  16  doz.  cans  clam  juice  Q  ♦l.OO}  per.  doz. 
Terms:  8%,  2%. 

7.  5  armchairs  @  ♦6.40  each,  87  kitchen  chairs  @  ♦1*12}  each, 
8  kitchen  tables  @  ♦2.25  each,  3  bedroom  sets  @  ♦38.83}  per 
set,  16  dming  tables  @  ♦12.50  each,  9  sideboards  @  ♦l&ee} 
each,  16  rockers  @  ♦4.87}  each.   Terms:  %%  4^. 

8.  20  pc.  linen  containing  89,  40*,  88»,  42,  41S  40*,  40,  89, 40\ 
41*,  43,  39»,  40\  42\  40^  40\  41»,  42,  89\  40  yd.,  @  66|^ ;  16  pc 
silk  containing  41S  42\  40,  89^  42,  40»,  88,  41\  48,  41»,  89, 40% 
40S  41S40,  89* yd.,  @  ♦l.SS}.    Terms:  4%,  8%. 


ENTEBEST  861 

251.  Interest.  We  have  already  learned  that  men  often  have 
to  borrow  money  to  carry  on  their  business.  For  example,  a 
merchant  wishes  to  buy  a  lot  of  holiday  goods.  He  feels  sure 
that  he  can  sell  these  for  much  more  than  he  pays  for  them.  It 
is  therefore  good  business  for  him  to  borrow  the  money  in  the 
early  part  of  the  winter,  buy  the  goods,  sell  them  during  the 
holidays,  and  pay  back  the  money  in  January.  But  the  bank 
from  which  he  borrows  should  not  only  be  paid  the  money 
borrowed,  but  be  paid  for  the  use  of  the  money. 

This  payment  for  the  use  of  the  money  is  called  interest 
If  the  merchant  borrows  tlOOO  and  pays  at  the  rate  of  6%  a 
year,  he  would  pay  ^60  a  year,  or  $5  a  month. 

ORAL  EXERCISE 

Find  the  interest  on  the  given  sums  for  1  yr.  at  the  given  rates  : 

1.  nOO,  4%.  6.  1600,  4%.  11.  1700,  6%. 

2.  nOO,  8%.       7.  1400,  5%.       12.  $900,  8%. 
8.  #800,  8^.        8.  #600,  5%.       18.  #100,  2|^%. 

4.  #250,  8%.       9.  1800,  5%.       14.  ^400,  2|%. 

5.  #250,  4%.       10.  #400,  6%.       15.  #400,  41%. 

16.  What  is  the  interest  for  1  yr.  on  1200  at  6%  ?  at  5%  ? 
at  4%  ?  at  4J%  ?  at  2%  ?  at  2J  %  ? 

17.  What  is  the  interest  for  1  yr.  on  |400  at  8%  ?  on  1300 
at  4%  ?  on  1600  at  2%  ?  on  *200  at  6%  ? 

18.  What  is  the  interest  for  1  yr.  on  $2000  at  5%  ?  at  6%  ? 
at  4%  ?  at  ^%  ?  at  3%  ?  at  3^%  ?  at  2^%  ? 

19.  What  is  the  interest  on  11000  at  6%  for  1  yr.  ?  for  ^  yr.? 
for  6  mo.  ?  for  ^  yr.  ?  for  3  mo.  ?  for  ^  yr.  ?  for  4  mo.  ? 

20.  What  is  the  interest  on  #4000  at  6%  for  1  yr.  6  mo.  ? 
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WfilTTSN  EZSRCI8B 
Find  the  interest  an  the  following  at  6%: 

1.  #250  for  1  yr.  2  mo.  6.  #475  for  2  yr.  1  ma 

2.  ISTS  for  1  yr.  8  mo.  6.  ^650  for  2  yr.  6  mo. 

8.  #450  for  1  yr.  8  ma  7.  1850  for  8  yr.  8  ma 
4.  1575  for  1  yr.  6  mo.                 8.  #750  for  8  yr.  6  mo. 

9.  A  man  borrowed  #8000  in  Boston  at  4}%,  and  loaned 
it  in  Arkansas  at  8%.   How  much  did  he  gain  in  8  yr.  ? 

10-  The  day  a  certain  boy  is  14  yr.  old  his  father  invests  #800 
for  him  at  5^,  the  |800  and  interest  being  due  the  day  he  is 
21  yr.  old.    What  is  the  total  amount  due  at  that  time  ? 

11.  A  real  estate  dealer  buys  860  acres  of  farm  land  at  |80  an 
acre,  and  after  keeping  it  7  mo.  sells  it  at  an  advance  of  |8.75 
an  acre.  The  money  being  worth  to  him  5%  a  year,  how  much 
does  he  gain  by  the  transaction  ? 

12.  A  man  having  $26,750  invested  in  business  has  found  that 
his  profits  average  18%  a  year.  He  is  offered  185,000  for  the 
business  and  he  could  invest  the  money  at  4^%.  If  he  sells  out 
and  retires,  what  is  his  annual  loss  in  income  ? 

13.  In  April  a  coal  dealer  borrowed  |88,250  at  6%.  With 
this  he  purchased  his  summer's  supply  of  coal  at  #4.75  a  ton. 
He  sold  the  coal  at  |5.65  a  ton,  the  buyers  paying  for  the  un- 
loading and  delivery,  and  he  paid  his  debt  in  November  after 
keeping  the  money  6  mo.   How  much  did  he  gain  ? 

14.  I  own  a  house  which  I  rent  at  $25  a  month.  My  taxes  are 
♦50  a  year,  my  repairs  #50,  and  my  insurance  flO.  Not  consider- 
ing any  change  in  value,  would  it  be  better  for  me  to  sell  it  f or 
♦5000  and  invest  the  money  at  4%,  if  my  taxes  would  then  be 
reduced  to  ♦lO  ?   Find  the  difference,  if  any,  in  income. 
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252.  Interest  for  Years,  Months,  and  Days.  Suppose  a  man 
borrows  from  another  man  $400  on  September  10, 1916,  at  6%. 
What  will  the  mterest  amount  to  August  7, 1919  ?  What  would 
the  interest  amount  to  August  7, 1917  ? 

jT,  mo.  da. 

1010  8         7  =  second  date 

1016  0  10  =  first  date 

2  10  27  =  difference  m  time 

Since  2  yr.  =  720  da.,  and  10  mo.  =  300  da.,  2  yr.  10  mo.  27  da.  =  1047  da. 

We  therefore  have  ^.^  . 

340  f 

n 
n 

5 
Hence  the  interest  due  August  7, 1010,  is  |60.80. 
To  find  the  amount  of  interest  August  7, 1017,  we  have 

100  f: 

n 

5 
Hence  the  interest  due  August  7,  1017,  is  $21.80. 

WRITTEN  EXERCISE 

Find  the  interest  on  the/ollomng: 

1.  1325  for  1  yr.  8  mo.  5  da.  at  5%. 

2.  1300  for  1  yr.  4  mo.  15  da.  at  6%  ;  at  5%. 

3.  1150  for  1  yr.  3  mo.  20  da.  at  6%  ;  at  5|  %. 

4.  #475  for  3  yr.  6  mo.  15  da.  at  6%  ;  at  5%  ;  at  4%. 
6.  1850  for  2  yr.  7  mo.  6  da.  at  4%  ;  at  U%  ;  at 
6.  175,  at  4%,  from  June  9, 1916,  to  June  9, 1918, 
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Fmd  the  interest  on  thefoUowvng: 

7.  ♦172.60  for  8  yr.  2  ma  10  da.  at  4^. 

8.  ISOLTS  for  8  yr.  8  mo.  10  da.  at  4%, 

9.  1285.60  for  8  yr.  1  mo.  15  da.  at  6%. 

10.  ♦175.50  for  2  yr.  8  mo.  10  da.  at  6%. 

11.  ♦142.80  for  1  yr.  3  mo.  15  da.  at  5%. 

12.  ^278.40  for  2  yr.  8  mo.  20  da.  at  5%. 
18,  ♦I 72.60  for  2  yr.  5  mo.  6  da.  at  4^\%. 

14.  ♦182.60  for  4  yr.  8  mo.  15  da.  at  b\%. 

15.  ♦168.40  for  8  yr.  9  mo.  15  da.  at  ^% 

16.  ♦625.50  for  2  yr.  11  mo.  15  da.  at  5|%. 

17.  ^475.50  for  3  yr.  10  mo.  15  da.  at  4^%. 

18.  ♦265.50  for  2  yr.  10  mo.  20  da.  at  4|^. 

19.  ♦8662.50  for  8  yr.  2  mo.  6  da.  at  6J%. 

20.  ♦780,  from  August  17  to  April  17,  at  4%. 

21.  ^1460,  from  May  28  to  March  28,  at  4t%. 

22.  ♦ISSS,  from  February  1  to  December  16,  at  5J%. 

23.  ♦7300,  from  March  8  to  October  3,  at  5J%. 

24.  ♦SeSO,  from  May  23  to  January  28,  at  4J%. 

25.  ^4250,  from  April  7  to  October  7,  at  6%. 

26.  ♦2500,  from  May  9  to  October  24,  at  6%. 

27.  ♦1750,  from  January  21  to  November  21,  at  6%. 

28.  ♦ISOO,  from  February  17  to  August  17,  at  6%. 

29.  ♦SSOO,  from  March  5  to  November  5,  at  6%. 

80.  ^2250,  from  May  4  to  December  4,  at  6%. 

81.  ♦4800,  from  March  2  to  December  2,  at  6^. 

82.  ♦1500,  from  May  6  to  November  6»  at  5%. 
88.  ♦8400,  from  June  6  to  December  6,  at  b%. 
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Find  the  interut  an  $£73  at  d%  and  oho  at  6%  for: 

84.  8  yr.  6  mo.  3  yr.  9  mo.  4  yr.  7  mo. 

85.  3  yr.  6  mo.  10  da.     8  yr.  9  mo.  15  da.    4  yr.  7  mo.  20  da. 

Find  the  interest  at «?%,  and  also  at  6%^  for  2 yr.  5  mo.  10  da. 
on  the  following  sums: 

36.  1200  12000  120  |250  |2600 

37.  1400  14000  |40  |475  |4750 

38.  Find  the  interest  on  |450  for  1  yr.  8  mo.  15  da.  at: 

4%  5%  6%  mo  4^%  5^% 

39.  A  man  borrowed  |250  on  January  15,  at  6%.  How  much 
was  the  interest  on  October  15  ? 

40.  A  man  borrowed  |850  on  January  27,  at  6%.  He  paid 
the  principal  and  interest  on  February  27  of  the  following  year. 
How  much  did  he  pay  ? 

41.  A  man  bought  12  head  of  cattle  on  February  1,  at  |45 
a  head,  promising  to  pay  for  them  later,  with  interest  at  6%. 
He  paid  the  bill  on  the  16th  of  the  following  ApriL  What  was 
the  amount  of  principal  and  interest  ? 

42.  A  man  borrowed  |450  on  March  10,  at  6%,  and  ^^1200 
on  April  10,  at  5%.  He  paid  the  principal  and  interest  in  each 
case  on  December  30  of  the  same  year.   How  much  did  he  pay  ? 

43.  A  man  borrowed  $650  on  May  1,  at  5%,  and  #1500  on 
July  5,  at  4^%.  He  paid  the  principal  and  interest  in  each  case 
on  December  16  of  the  same  year.   How  much  did  he  pay  ? 

44.  What  is  the  amount  of  principal  and  interest  on  $750 
borrowed  February  10,  at  6%,  and  llSOO  borrowed  April  15, 
at  5^,  the  payment  in  both  cases  being  made  on  September  20 
of  the  same  year  ? 
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253.  Partial  Pajrments.  If  a  dealer  holds  a  note,  or  a  written 
promise  to  pay  money,  against  one  of  his  customers,  and  it  bears 
interest,  and  partial  payments  are  made,  the  amount  due  on  the 
day  of  settlement  is  found  in  the  following  way : 

Add  the  interest  to  the  principal  whefiever  the  paymerd^  or  the 
sum  of  the  payments^  equals  or  exceeds  the  interest 

Then  deduct  the  payment  or  payments  and  contintie  cu  before. 

This  is  the  United  States  Rule  for  partial  payments,  the  legal 
one  in  most  of  our  states.  Where  other  rules  are  legal,  teachers 
should  explain  the  law  and  require  that  the  problems  be  solved 
in  accordance  with  that  law. 

For  example,  a  note  for  #1000,  at  5 9^,  is  dated  January  1, 
1916.  The  following  payments  are  indorsed  (written  across  the 
back,  as  is  the  custom):  July  1,  1916,  $10;  January  1,  1917, 
♦40 ;  July  1,  1917,  120 ;  January  1,  1918,  IISO.  How  much  is 
due  July  1,1918? 

The  interest  due  July  1, 1016,  is  |25,  and  the  payment  is  f  10.  Hence  the 
payment  cannot  be  deducted.  The  reason  is  easily  seen,  for  if  we  should 
take  $1025  —  |10  =  $1015  as  the  new  princi|)al,  we  should  be  drawing 
interest  on  more  than  the  $1000. 

First  principal |1000 

Interest  for  1  yr 50 

First  amount,  January  1, 1917 $1050 

1st  and  2d  payments 50 

Second  principal,  January  1, 1917 $1000 

Interest  f or  1  yr 50 

Second  amount,  January  1,  1918 f  1050 

Sd  and  4th  payments 150 

Third  principal |900 

Interest  for  6  mo 22.50 

Due  July  1, 1918 $922.50 

Therefore  the  amount  due  on  the  day  of  settlement  is  $922.50. 
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WSITTBIf  EZERCISB 

1.  A  note  for  ^STS,  at  6%,  has  a  payment  of  ^IS-TS  indorsed 
annually  at  the  close  of  each  year  from  its  date,  for  three  years. 
How  much  is  due  at  the  end  of  the  fourth  year  ? 

2.  A  note  for  #500,  at  6%,  is  dated  January  1, 1916,  and  has 
the  following  payments  indorsed:  July  2,  1916,  #100;  Decem- 
ber 1,  1916,  12;  January  1,  1917,  hs.  How  much  is  due 
July  1,1917? 

3.  A  note  for  #300,  at  6%,  is  dated  April  1,  1916,  and  has 
the  following  payments  indorsed:  September  1,  1916,  $50; 
February  16,  1917,  $75;  January  1,  1918,  ♦98.  How  much  is 
due  July  1,  1918  ? 

4.  A  note  for  #1800,  at  5%,  is  dated  April  16,  1916,  and  has 
the  following  payments  indorsed:  July  2,  1916,  $500;  Octo- 
ber 1,  1916,  1250 ;  February  1, 1917,  llOO ;  May  1, 1917,  ♦375. 
How  much  is  due  September  5,  1917? 

6.  A  note  for  $750,  at  4<5^,  is  dated  June  15,  1916,  and  has 
the  following  payments  indorsed:  March  6,  1917,  #200;  Sep- 
tember 6,  1917,  1150 ;  January  17,  1918,  ♦250.  How  much  is 
due  May  14,  1918  ? 

6.  A  note  for  ^600,  at  5%,  is  dated  July  2,  1916,  and  has 
the  following  payments  indorsed:  January  2,  1917,  ♦SO;  Feb- 
ruary 11,  1917,  ^75;  July  8,  1917,  ^200;  September  10,  1917, 
♦80 ;  November  2, 191 7,  ♦SO.  How  much  is  due  January  2, 1918  ? 

Teachers  should  remember  that  the  subject  of  partial  payments  has  lost  most 
of  its  practical  value  in  the  Isust  few  years.  Money  is  now  usually  borrowed  at 
a  bank  for  30  da.,  00  da.,  or  90  da.,  and  if  a  payment  is  made,  this  is  done  at  the 
end  of  these  periods  and  a  new  note  is  then  given.  The  subject  is  not  obsolete 
however,  and  it  affords  such  excellent  drill  in  computing  interest  that  we  have 
included  it  in  these  Essentials.  In  communities  where  the  so-called  Merchants' 
Kule  is  still  used  although  commonly  illegal,  the  teacher  may  find  it  desirable 
to  mention  it  at  least. 


LITTLE  EXAMINATIONS 

L   1.  Express  0.1%  as  a  decimal  fraction. 

2.  Express  1.2  as  per  cent. 

3.  Express  2^  qt  as  per  cent  of  a  gallon. 

4.  Express  an  inch  as  per  cent  of  a  yard. 

5.  Express  62| %,  87^%,  and  83J%  as  common  fractions. 

II.    Find  values  of  the  follotoing : 

1.  60%  of  725.  6.  0.3%  of  174  ft. 

2.  75%  of  62J.  7.  0.06%  of  48,000. 
8.  37J%  of  ♦7.36.  8.  125%  of  2756. 

4.  33^%  of  U9M.  9.  1.25%  of  2756. 

5.  87J%  of  ♦19.28.  10.  300%  of  42f 

m.    L  ♦SO  is  what  per  cent  of  ♦SeO?  of  ^8600  ?  of  ♦Se.OOO  ? 
2.  8  in.  is  what  per  cent  of  12  in.  ?  of  12  ft.  ?  of  12  yd.  ? 
8.  A  pint  is  what  per  cent  of  1  qt.  ?  of  1  gal.  ?  of  6  gaL  ? 

4.  56  ft.  is  8%  of  what  distance ?  4%  of  what  distance? 

5.  7  ft  6  in.  is  10%  of  what  distance?  8%  of  what  distance? 
IV.    1.  ♦60.80  is  5%  less  than  what  amount? 

2.  ^102  is  15%  less  than  what  amount? 

3.  Find  the  interest  on  ^275  for  6  mo.  8  da.  at  6%. 

4.  List  price,  ^450  ;  discount  8%  ;  find  the  net  amount. 

6.  A  bill  of  goods  amounting  to  ^725  is  allowed  a  discount 

of  15%.    Find  the  net  amount. 
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I.  DRILL  SECTION 
WRITTBir  EXERCISE 

1.  Write  in  words  the  numbers  400.075  and  0.475. 

2.  Write  in  Roman  numerals  the  numbers  79  and  64. 

8.  Write  in  common  figures  the  number  seventeen  million. 

Addj  without  writing  in  columns : 
4.  ♦2.20  +  ♦8.50  +  ♦L75  +  ♦6.75  +  ♦Q.SO  +  ♦IS. 
6.  6  ft  4  in.  -f  8  ft,  7  in.  +  5  ft!  8  in.  +  9  ft.  3  in.  +  8  ft.  4  in. 

Subtract  the  foUounng  : 

6.  ♦497.63  -  ^289.98.  8.  ^510.00  -  ♦278.21. 

7.  ♦601.71  -  ♦324.85.  9.  ♦812.27  -  ♦533.89. 

Multiply  or  divide  €U  indicated^  carrying  the  quotieiiU  to  four 
figures  only: 

10.  882  X  ♦296.50.     12.  428.3  +  29.4.  14.  2.73  x  42.6. 

11.  427  X  ♦887.75.     13.  59.68  +  8.74.  15.  74.6  +  2.13. 

Find  the  results  of  the  following : 

16.  16%  of  ^325.       17.  51%  of  ♦eSO.       18.  8i%  of  ^785. 

Find  the  values  ofxin  the  following : 

12.  fl::5==7:76.        21.  3:  7|  =  a?:60.      2S.  l:a:  =  a::l. 
20.  5:a:=75:7.        22.  4  :  9J  =  16  :  a:.      24.  1:  «  =  «:  4. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXSSCISS 

1.  If  you  buy  a  baseball  bat  and  sell  it  at  a  certain  rate  below 
cost,  how  do  you  find  the  selling  price  ? 

2.  If  you  buy  a  dog  and  sell  him  at  a  certain  rate  above  cost, 
and  know  how  much  it  has  cost  you  to  keep  him  while  you 
owned  him,  how  do  you  find  whether  you  gained  or  lost,  and 
the  amount? 

3.  If  you  know  the  number  of  times  a  baseball  player  has  been 
at  bat  during  a  season  and  the  number  of  hits  he  has  made,  how 
do  you  find  the  percentage  of  hits  ? 

4.  If  you  know  the  number  of  times  a  player  has  been  at  bat 
during  a  season  and  the  percentage  of  runs  he  has  made,  how 
do  you  find  the  number  of  runs  ? 

5.  If  you  know  the  number  of  pupils  in  a  school  and  the 
number  in  Grade  VII,  how  do  you  find  the  per  cent  that  are 
in  Grade  VII  ? 

6.  If  you  know  a  man's  income  and  the  amount  which  he  pays 
for  house  rent,  how  do  you  find  the  per  cent  of  his  income  that 
is  paid  for  house  rent  ? 

7.  If  you  know  the  list  price  of  some  goods  and  the  several 
rates  of  discount,  what  are  you  then  able  to  find,  and  how  do 
you  find  it? 

8.  A  man  borrowed  a  certain  sum  of  money  at  a  certain  rate 
and  for  a  certain,  length  of  time.  The  money  was  not  paid  when 
due,  but  some  payments  were  made  from  time  to  time,  each 
greater  than  the  interest  then  due.  Finally  the  money  was  paid. 
How  do  you  find  the  amount  due  at  the  time  of  payment  ? 
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III.  INDUSTRIAL  PROBLEMS 
BAKING  BREAD 

1.  Harriet  wishes  to  earn  some  money.  She  has  learned  to 
bake  bread,  and  her  mother  suggests  that  Harriet  should  make 
their  bread  and  receive  what  is  saved.  If  flour  is  worth  ^^6  per 
barrel  (196  lb.)  and  J  lb.  of  flour  makes  a  loaf  of  bread,  and  we 
allow  |4.29  per  barrel  of  flour  for  the  cost  of  the  other  ingredi- 
ents and  of  fuel,  what  will  it  cost  per  loaf  to  make  the  bread  ? 

2.  The  family  uses  8  loaves  a  day,  and  the  baker^s  price  is  5^ 
a  loaf.  If  Harriet  bakes  the  bread,  how  much  is  saved  every  day, 
and  how  much  does  she  earn  in  a  year  ? 

3.  After  a  few  weeks  Harriet  gets  so  that  she  makes  much 
better  bread  than  the  baker,  and  Mrs.  Cook,  their  neighbor, 
wishes  to  buy  12  loaves  a  week.  The  bread  is  so  good  that  she 
is  willing  to  pay  90^  a  week  for  the  12  loaves.  How  much  are 
Harriet's  profits  per  year  on  these  sales  ? 

4.  Another  neighbor  wishes  to  buy  2  loaves  a  day,  at  the  same 
rate  per  loaf  that  Mrs.  Cook  pays.  If  Harriet  agrees  to  this, 
what  is  her  yearly  income  from  this  source  ?  What  is  now  her 
total  yearly  income  from  baking  bread  ? 

5.  Harriet  wants  to  earn  $2200  to  pay  her  college  expenses 
for  four  years  when  she  is  old  enough  to  go,  six  years  from  now. 
How  many  loaves  will  she  have  to  bake  to  save  this  amount  ? 

6.  Her  father  adds  enough  to  her  savings  to  put  $300  in  the 
bank  at  the  end  of  each  of  the  six  years.  If  this  money  draws 
4%  interest,  how  much  will  she  have  at  the  end  of  6  yr.  ? 

7.  If  flour  goes  up  to  |6.25  a  barrel,  or  3i[^^  a  pound  if  bought 
by  the  pound,  how  much  will  Harriet  save  on  196  lb.  of  flour  if 
she  buy  a  it  by  the  barrel  ? 

08 
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8.  This  picture  shows  the  interior  of  a  large  bakery.  The 
bakery  averages  9000  loaves  of  bread  a  day,  six  days  a  week, 
and  sells  its  bread  to  dealers  at  4^  a  loaf.  The  dealers,  on  an 
average,  sell  93%  of  the  bread  they  get  from  the  bakery,  at  5^ 
a  loaf,  and  send  back  the  balance.  How  much  do  the  dealers 
receive  for  the  bread  they  sell? 

9.  Of  the  bread  sent  back,  the  bakery  is  able  to  sell  60%  at 
an  average  price  of  2^  a  loaf,  the  rest  being  ground  up  and  sold 
for  1 2. 50  for  the  lot  What  are  the  average  weekly  receipts  of 
the  bakery  from  the  bread  ?    How  much  is  this  per  loaf  baked  ? 

10.  The  bakery  spends  every  week  |1250  for  flour,  and  ^240 
for  various  other  materials ;  it  pays  its  workmen  $140 ;  and  the 
other  charges  are  ♦25.  What  is  the  average  cost  per  loaf  of  bread? 

11.  If  the  baker  could  sell  all  his  bread  at  4^  a  loaf,  what 
would  be  his  per  cent  of  profit  ? 

12.  In  making  bread  the  baker  uses  ^  as  much  liquid  as  flour. 
If  he  allows  1  pt  of  liquid  to  a  pound  of  flour,  how  many  pints 
of  liquid  will  he  use  with  20  bbl.  of  flour. 


CHAPTER  X 
INDUSTRIAL  APPLICATIONS 

254.  Industrial  Applications  of  Arithmetic.  You  have  now 
studied  the  most  important  operations  of  arithmetic,  and  are 
able  to  do  any  of  the  computation  that  you  will  meet  in  the 
ordinary  problems  of  daily  life.  These  important  operations  are 
the  writing  of  numbers,  addition,  subtraction,  multiplication,  and 
division.  These  operations  you  have  studied  with  whole  num- 
bers, with  common  fractions  including  ratios,  with  decimal  frac- 
tions including  per  cents,  and  with  compound  numbers  involving 
various  measures. 

You  have  also  applied  these  operations  to  many  problems,  so 
that  you  know  how  each  operation  is  used  in  a  practical  way. 
But  up  to  this  time  you  knew  what  operations  were  needed  in 
most  of  the  problems  that  you  had  to  solve,  because  these  prob- 
lems came  in  chapters  on  certain  subjects,  such  as  addition,  divi- 
sion, common  fractions,  or  decimal  fractions. 

You  are  now  ready  to  consider  the  simpler  applications  of 
arithmetic  and  to  apply  to  each  problem  whatever  operation 
may  be  needed  for  its  solution.  The  leading  applications  are  in- 
dustrial ;  commercial,  including  banking,  insurance,  and  a  study 
of  corporations ;  civic,  including  taxes  and  the  expenses  of  the 
government;  and  scientific,  including  more  difficult  measure- 
ments. Problems  in  these  various  lines  will  be  considered  in 
the  subsequent  pages,  particularly  such  problems  as  relate  to 
the  lives  and  interests  of  the  people  generally. 
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WOODWORKING  OUTFIT 

This  price  list  may  be  used  in  solving  the  problems  below : 

School  workbench     .    <^8.50  Plane ll.TO 

Chisel,  ^" 20  Vise  for  woodwork   .  8.25 

Chisel,  ^" 25  Miter  square    .     .     .  .65 

Try-square 25  Steel  square     .     .     .  .75 

1.  What  is  the  amount  of  a  10%  discount  on  a  workbench? 

2.  What  is  the  cost  of  5  quarter-inch  chisels  ? 

3.  Find  the  cost  of  3  half-inch  chisels  and  a  plane. 

4.  Find  the  cost  of  a  vise,  allowing  8%  discount 

5.  Find  the  cost  of  2  miter  squares  and  3  steel  squares. 

6.  Find  the  cost  of  6  try-squares,  allowing  6%  discount. 

7.  A  school  buys  4  workbenches,  3  planes,  and  a  vise  for  wood- 
work, and  is  allowed  12%  discount.   Find  the  net  price. 
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INDUSTRY  IN  THE  SCHOOL 

1.  The  class  made  this  bookrack.  If  the  rack  will  hold  12 
books  1^  in.  thick,  it  will  hold  how  many  books  |  in.  thick  ? 

2.  The  inside  length  of  the  shelf  is 
18  in.,  and  each  end  piece  is  IJ  in. 
thick,  and  the  shelf  projects  1\  in.  at 
each  end.    What  is  the  total  length  ? 

3.  The  end  pieces  are  6|  in.  high. 
The  shelf  is  4 1^  in.  wide,  and  the 
greatest  width  of  the  end  pieces  is  5  J  in.  Taking  the  total 
length  of  the  shelf  as  found  in  Ex.  2,  wliat  length  of  board 
6  in.  wide  will  be  needed  for  the  entire  shelf,  allowing  |  in. 
for  waste  in  sawing  and  dressing? 

4.  The  price  of  inch  boards  of  this  kind  is  <^80  per  M.  This 
means,  as  we  have  already  learned,  that  1000  sq.  ft  of  boards 
1  in.  thick  costs  ^80.  At  this  rate,  how  much  will  boards  1^  in. 
thick  cost  per  M  ? 

5.  If  a  shelf  requires  a  board  82  in.  long  and  6  in.  wide,  how 
many  square  feet  will  such  a  board  cover  ? 

6.  If  a  shelf  requires  a  board  32  in.  long  and  6  in.  wide,  what 
will  be  the  cost  of  the  lumber  at  $100  per  M,  if  the  board  is 
1  in*  thick  ?   if  it  is  1 J  in.  thick  ? 

7.  If  a  shelf  is  4  J^  in.  wide  and  18  in.  long,  the  width  is  what 
per  cent  of  the  length  ? 

8.  If  an  end  piece  is  6  J  in.  high  and  5|  in.  wide,  the  width  is 
what  per  cent  of  the  height  ? 

9.  If  an  end  piece  is  1 J  in.  thick  and  6  J  in.  high,  the  thickness 
is  what  per  cent  of  the  height  ?  The  height  is  what  per  cent  of 
Uie  thickness  ? 
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HOUSEHOLD  INDUSTRY 

1.  These  girls  are  making  12  cups  of  cocoa  in  a  saucepan. 
How  large  a  pan  must  they  use,  estimating  2  cups  to  a  pint 
and  allowing  an  extra  quart  in  the  capacity  of  the  pan  ? 

2.  If  12  cups  of  flour  and  4  cups  of  liquid  are  used  in  making 
some  bread,  the  liquid  is  what  per  cent  of  the  mixture?  If  it 
should  be  a  quarter  of  the  mixture,  is  this  mixture  right  ? 

3.  If  1  cup  of  rice  is  cooked  in  4  qt.  of  water  and  we  allow 
2  cups  to  a  pint,  the  rice  is  what  per  cent  of  the  total  amount  ? 

4.  French  salad  dressing  may  be  made  with  6  tablespoons  of 
oil  and  half  as  much  vinegar,  or  a  third  as  much  vinegar.  In 
each  case  the  vinegar  is  what  per  cent  of  the  dressing  ? 

5.  How  large  a  kettle  is  needed  for  cooking  1  cup  of  rice  in 
4  qt.  of  boiling  water,  allowing  2  cups  to  a  pint,  and  allowing 
1|^  pt.  extra  in  the  capacity  of  the  kettle  ? 

6.  In  making  ice  cream  the  freezer  should  not  be  more  than 
75%  full  before  freezing.  How  large  a  freezer  will  you  need 
for  IJ  gaL  of  the  liquid? 


PROBLEMS  IN  ECONOMICS  867 

H0U8KH0LD  SCONOXICS 

1.  If  a  woman  can  buy  com  at  12^  a  can  or  |1.80  per  dozen, 
how  much  does  she  save  on  24  cans  in  buying  by  the  dozen  ? 

2.  If  a  woman  can  buy  soup  at  16^  a  can  or  #1.80  per  dozen, 
how  much  does  she  save  on  36  cans  in  buying  by  the  dozen  ? 

3.  A  dealer  sells  coffee  in  half-pound  packages  at  170  a 
package  or  in  5-pound  cans  at  |1.64  a  can.  If  a  woman  wishes 
5  lb.,  how  much  does  she  save  in  purchasing  by  the  can  ? 

4.  A  woman  can  buy  Dutch  cocoa  in  |-pound  boxes  at  22  ^ 
a  box  or  in  5-pound  cans  at  #2.78  a  can.  If  she  wishes  5  lb., 
how  much  does  she  save  in  purchasing  by  the  can  ?    • 

5.  A  woman  can  buy  maple  sirup  at  440  a  quart  or  in  gallon 
cans  at  |1.38  a  can.  If  she  wishes  4  qt.,  how  much  does  she 
save  in  purchasing  by  the  can  ? 

6.  A  woman  buys  a  pound  each  of  mustard  seed,  allspice, 
and  cayenne  pepper,  paying  600  for  the  three.  The  mustard 
seed  costs  120  a  pound,  and  the  allspice  costs  the  same  as  the 
pepper.   How  much  does  the  allspice  cost  ? 

7.  A  woman  bought  a  can  each  of  cinnamon,  nutmeg,  and 
pepper,  paying  390  for  the  three.  The  pepper  cost  90,  and  the 
nutmeg  cost  twice  as  much  as  the  cinnamon.  How  much  did 
the  cinnamon  cost? 

8.  If  flour  costs  #6.70  a  barrel  (196  lb.)  or  40  a  pound,  how 
much  does  a  family  save  in  purchasing  flour  by  the  barrel  if  it 
requh«sl961b.? 

9.  If  a  family's  ice  bill  is  Jl-SO  a  month,  and  ice  costs  300 
per  100  lb.,  how  many  pounds  does  the  family  use  ?  If,  by  having 
a  better  ice  box,  only  0.9  as  much  ice  is  used,  how  many  pounds 
are  used? 
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HELPING  AT  THE  MARKET 

1.  Henry  helps  his  father  at  the  market.  They  have  been 
buying  grapefruit,  64  to  a  box,  at  H.SO  a  box,  and  selling 
them  at  10^  each,  averaging  two  boxes  a  day.  Henry  notices 
that  another  dealer  sells  two  boxes  a  day  of  larger  grapefruit, 
48  to  a  box,  at  15  ^  each.  They  can  buy  the  larger  fruit  at  |5.50 
a  box.  Henry  thinks  it  would  be  better  to  deal  in  the  larger 
fruit.   Is  he  right  ?    What  is  the  difference  in  income  ? 

2.  They  find  that  they  can  buy  a  box  of  360  lemons  for  |5.20, 
selling  them  at  22^  a  dozen.  How  much  do  they  gain  on  a  box? 
What  per  cent  do  they  gain  on  the  money  invested?  Is  this 
more  profitable,  in  per  cent  on  the  investment,  than  to  buy  a 
box  of  196  oranges  for  ♦S.SO,  selling  them  at  40^  a  dozen? 

3.  Henry's  father  pays  $8  a  month  for  the  rent  of  his  stall 
in  the  market,  ♦3.25  a  month  for  light,  and  ^2.25  a  day  for  help, 
besides  allowing  Henry  100  an  hour.  Henry  works  12  hr.  a 
week.  There  being  313  market  days  in  a  year,  how  much  are 
the  expenses  for  a  year  ? 


PROBLEMS  OF  THE  HOME  369 

SEWING  AT  BOMB 

1.  If  a  sheet  is  2J  yd.  long  and  5J  in.  is  allowed  fop  hemming 
the  ends,  how  many  sheets  can  be  cut  from  54  yd.  of  the  right 
width  ?   Will  there  be  any  material  left  over  ? 

2.  In  buying  sheeting,  the  width  of  the  material  is  given  in 
quarters  of  a  yard.  If  sheeting  is  |  (5  quarters)  wide,  what  is 
the  width  in  yards  and  a  fraction  ?  in  inches  ? 

3.  How  many  sheets  for  single  beds  can  be  made  from  a  piece 
of  sheeting  |  wide  and  64  yd.  long,  each  sheet  being  2^  yd.  long, 
with  a  top  hem  3^  in.  and  a  bottom  hem  2  in.,  an  additional  allow- 
ance of  ^  in.  being  made  for  each  hem  ? 

4.  A  piece  of  sheeting  of  |  width  contains  56  yd.  How  many 
sheets  for  three-quarter  beds  can  be  made  from  it,  allowing  the 
same  measurements  as  in  Ex.  3  ? 

6.  A  piece  of  sheeting  of  ^^  width  contains  48  yd.  How  many 
sheets  for  double  beds  can  be  made  from  it,  allowing  the  same 
measurements  as  in  Ex.  3  ? 

6.  Dish  toweling  can  be  bought  for  ♦S  per  roll  of  50  yd.,  or 
at  the  rate  of  12^  a  yard.  What  per  cent  is  saved  in  purchasing 
50  yd.  by  the  roll  instead  of  by  the  yard  ? 

7.  Allowing  27  in.  for  each  towel,  how  many  dish  towels  can 
be  made  from  a  piece  of  toweling  39  yd.  long  ? 

8.  A  housekeeper  wishes  to  make  two  curtains  for  each  of 
four  windows.  The  windows  are  6  ft.  9  in.  high,  and  the  curtains 
are  to  be  the  same  length.  She  wishes  to  put  a  hem  3  in.  wide 
at  the  bottom  and  another  1|^  in.  wide  at  the  top,  allowing  ^  in. 
for  finishing  each  hem.  She  can  buy  a  20-yard  piece  of  curtain 
material  for  ^3,  losing  what  she  does  not  need,  or  she  can  pur- 
chase exactly  the  amount  she  needs  at  16^  a  yard.  Which  is  the 
more  economical  plan,  and  how  much  more  economical  ? 
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PROBLEMS  OF  THE  DSBSSMAKSR 

1.  A  dressmaker  bought  82  yd.  of  chiffon  velvet  at  |410  a 
yard.  The  dealer  allowed  her  a  discount  of  8%,  3^.  She  sold 
the  velvet  to  a  customer  at  |4.25  a  yard.  How  much  did  she 
gam? 

2.  A  dressmaker  bought  50  yd.  of  silk  at  95  ^  a  yard,  less  a 
discount  of  10%,  2%.  She  sold  half  of  it  at  ^1.20  a  yard  and 
the  remainder  at  ^1.10  a  yard.   How  much  did  she  gain  ? 

3.  If  it  takes  2^  yd.  of  thread  to  stitch  1  yd.  of  cloth,  how 
many  spools  of  50  yd.  each  will  it  take  to  stitch  40  yd.  of  cloth  ? 

4.  At  3|yd.  to  a  skirt,  how  many  yards  of  ruffling  will  be 
needed  for  a  dozen  skirts  ? 

5.  How  many  quarter-inch  tucks  can  be  made  in  a  piece  of 
cloth  6|  in.  long,  allowing  J  in.  between  the  tucks  and  |  in. 
at  each  end  of  the  cloth? 

6.  If  a  skirt  requires  4|  yd.  of  lawn,  what  is  the  cost  of  the 
material  for  two  skirts,  the  lawn  costing  23^  a  yard,  and  the 
extras  costing  11  ^  per  skirt  ? 

7.  A  dressmaker  used  for  a  shirt  waist  for  one  of  her  cus- 
tomers 2^  yd.  of  Persian  lawn  costing  28^  a  yard,  and  3|  yd.  of 
embroidery  costing  200  a  yard.  What  fraction  of  the  cost  of 
the  embroidery  was  the  cost  of  the  lawn?  Express  this  as  a 
common  fraction  and  also  as  a  decimal. 

8.  If  3 J  yd.  of  material  32  in.  wide  are  required  for  a  garment, 
how  much  material  42  in.  wide  will  be  required,  if  it  cuts  as 
economically  ? 

9.  If  material  32  in.  wide  costs  #1.50  a  yard,  what  will  be 
the  cost  of  material  of  the  same  quality  42  in.  wide,  at  the  same 
rate  per  square  yard  ? 


PROBLEMS  OP  THE  FARMES  871 

nOBLEMS  OF  THX  FARMER 

1.  A  farmer  asks  his  son  to  measure  a  field  for  him.  The  boy 
finds  the  field  to  be  20  rd.  by  80  rd.  How  many  acres  does  it 
contain  ? 

2.  In  measuring  the  field  the  boy  finds  that  on  an  average  a 
strip  2  ft.  wide,  next  to  the  fence  inclosing  the  field  mentioned  in 
Ex.  1,  is  not  cultivated,  and  that  1  ft.  6  in.  of  it  could  be  culti- 
vated as  easily  as  the  rest  of  the  field.  How  many  square  feet 
of  land  go  to  waste  ? 

3.  The  boy  has  a  garden  60  ft.  by  100  ft  which  he  must  water 
on  account  of  the  dry  weather.  If  a  cubic  foot  of  damp  clay  loam 
contains  on  an  average  18  lb.  of  water,  what  is  the  weight  in  tons 
of  water  in  the  garden  to  the  depth  of  a  foot,  when  the  soil  con- 
tains as  much  water  as  damp  clay  loam  ? 

4.  The  farmer  wishes  to  fence  in  the  garden  mentioned  in 
Ex.  3,  using  four  strands  of  barbed  wire.  How  many  pounds  of 
barbed  wire  will  he  need,  allowing  1  lb.  of  wire  to  a  rod  ? 

5.  On  the  farm  is  an  artesian  well  producing  3 J  cu.  ft.  of  water 
per  minute.  If  a  cubic  foot  of  water  weighs  62^  lb.,  how  long 
will  it  take  the  well  to  produce  half  enough  water  required  for 
the  garden  as  found  in  Ex.  3  ? 

6.  A  farm  wagon  costing  ^75  depreciates  in  value  about  6|% 
a  year  if  handled  with  reasonable  care  and  kept  in  a  shed  when 
not  in  use.  If  left  out  in  the  yard  it  depreciates  about  twice  as 
much.  In  three  years  what  would  be  the  loss  by  leaving  it  out, 
over  the  depreciation  if  it  were  carefully  kept? 

7.  A  farmer  allows  350  cu.  ft.  of  solidly  stacked  hay  to  the 
ton.   How  many  tons  in  a  mow  containing  4375  cu.  ft.? 

8.  If  com  fodder  loses  60%  of  its  weight  in  curing,  how  much 
will  28  T.  of  green  fodder  weigh  after  it  is  cured  ? 
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CORN  AS  B£EF  AND  PORK 

1.  On  a  farm  where  com  was  selling  at  30^  a  bushel  it  was 
decided  to  feed  the  com  to  cattle.  It  was  estimated  that  the  in- 
crease in  the  value  of  the  cattle,  from  the  com  alone,  was  40.^  for 
each  bushel  used  for  feed.  What  was  the  per  cent  of  increase 
in  the  value  of  the  com  by  using  it  as  feed  ? 

2.  On  another  farm  com  was  selling  at  81^  a  busheL  Esti- 
mating that  it  was  worth  62|^  when  fed  to  cattFe,  find  the  per 
cent  of  increase  in  the  value  of  the  com  by  using  it  as  feed. 

3.  A  record  of  the  result  of  feeding  com  to  hogs  was  kept  on 
several  farms.  On  one  farm,  where  corn  was  selling  at  85^  a 
bushel,  it  was  found  that  the  increase  in  the  value  of  the  hogs 
was  equivalent  to  79^  per  bushel  of  com  fed.  What  was  the  per 
cent  of  increase  in  the  value  of  the  com  by  using  it  as  feed  ? 

4.  On  another  farm  the  figures  of  Ex.  3  were  32^  a  bushel 
for  com  when  sold,  and  64^  a  bushel  when  used  as  feed.  What 
was  the  per  cent  of  increase  in  the  value  of  the  com  ? 


PEOBLEMS  OF  THE  FARM 
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PROBLEMS  ABOUT  A  SILO 

1.  A  farmer  thinks  of  building  a  silo  with  inside  measure- 
ments 12  ft.  long,  10  ft.  wide,  28  ft.  high.  Allowing  40  cu.  ft. 
to  a  ton  of  ensilage,  how  many  tons  will  this  silo  contain  ? 

2.  He  decides,  however,  to  build  the  silo  in  the  more  modem 
form,  with  a  circular  base.  The  rule  for  finding  the  volume  of 
such  a  silo  is  to  multiply  the  height  by  ^^  times  the  square  of 
the  radius  of  the  base.  If  the  radius  of  the  base  is  7  ft  and  the 
height  is  28  ft,  how  many  cubic  feet  will  the  silo  contain  ? 

3.  Allowing  40  cu.  ft  to  a  ton  of  ensilage,  how  many  tons  can 
be  placed  in  the  silo  mentioned  in  Ex.  2. 

4.  The  concrete  floor  of  the  silo  in  Ex.  2  is  22  in.  thick.   By 

the  rule  given  in  Ex.  2,  find  the  amount  of  concrete  needed. 

In  places  where  silos  are  not  used  this  page  may  be  omitted.  The  teacher 
should  explain  that  the  allowance  in  Exs.  1  and  3  is  only  approximate.  The 
more  ensilage  is  put  in  the  more  it  is  pressed  down. 
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THE  FARMER'S  INCOMB 

1.  James's  father  owns  two  farms  of  the  same  size  and  valae. 
One  he  runs  himself  and  the  other  he  lets  on  shares.  James  asked 
his  father  if  it  was  worth  while  ta  learn  any  more,  and  his  father 
said:  "Let  us  see  what  brains  do  on  our  property.  Here  is  the 
total  income  of  the  farm  we  let  on  shares,  and  there  are  my  books 
for  last  year.   Now  see  the  result"   This  is  what  James  found : 

Home  farm.         Farm  rented 

Dairy  products #248.60  #93.75 

Wool 21.76  10.43 

Eggs  and  poultry 232.60  80.04 

Domestic  animals      .     i     .     .     .  595.75  288.17 

Crops 975.30  607.22 

Find  the  total  receipts  on  each  farm. 

2.  Jameses  father  told  him  that  the  tenant  had  very  little 
schooling  as  a  boy  and  that  he  did  not  read  the  agricultural 
papers,  and  he  asked  James  to  find  the  per  cent  of  increase  of 
each  of  their  items  over  the  tenant's.   How  much  was  this  ? 

3.  He  told  James  that  the  expenses  of  the  two  places  showed 
poor  management  by  the  tenant,  and  showed  him  these  figures: 

Home  farm         Farm  rented 


Labor 

Fertilizers 

Feed 

Maintaining  buildings  . 
Maintaining  equipment 
Taxes  and  miscellaneous 

Find  the  total  expenses,  the  difference  in  each  pair  of  items, 
the  difference  in  the  total  expenses,  and  the  net  gain  of  each  farm. 


♦176.46 

♦102.43 

86.76 

10.00 

62.60 

47.13 

22.60 

49.72 

18.76 

39.78 

86.70 

83.03 

THE  PAY  ROLL 
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PROBLEMS  OF  THE  PAT  SOU 

1.  A  mason  in  a  certain  city  receives  700  an  hour,  and  a 
plasterer  62^  ^  an  hour.  How  much  will  8  masons  and  4  plasterers 
receive  for  8  hr.  of  work  ? 

2.  The  following  is  last  week's  pay  roll  of  a  manufacturer: 


PAYROLL 

For  the  wee^  eming 

• 

19    ' 

» 

Vn 

Naxb 

Mo.  or  HOUBS  PEB  DAT 

Total 

TlXB 

WAOEa 
PBB 

HOVB 

Total 

M. 

T. 

w. 

T. 

r. 

B. 

Wages 

1 

J.  P.  Driscoll 

8 

8 

8 

6i 

8 

4 

421 

50^ 

♦21 

26 

2 

R  L.  Bennett 

8 

^ 

8 

8 

8 

4 

50^ 

« 

3 

P.  F.  Purvis 

T 

n 

8 

n 

8 

4 

50^ 

• 

4 

B.  J.  Mead 

8 

7 

6 

8 

n 

3 

66^ 

• 

6 

B.  K.  King 

8 

8 

7 

7| 

8 

3i 

56f 

« 

6 

M.L.  Drake 

8 

6 

8 

0 

7 

31 

mi 

« 

• 

* 

* 

• 

• 

• 

* 

Fill  out  the  spaces  marked  with  an  asterisk  (*). 

Make  out  pay  rolls  (inserting  names),  when  the  numbers,  the  Jumrs 
per  day,  and  the  wages  per  hour  are  as  follows : 

3.  No.  1 :  8,  8,  8,  8,  7J,  6,  Q2\  ^ ;  No.  2 :  8,  8,  8,  7,  6,  8,  67^^; 
No.  8:  8,  7J,  8,  8,  8,  6,  48^^;  No.  4:  8,  8,  8,  8,  7J,  8,  66|^; 
No.  5:  8,  7,  8,  8,  8,  6  J,  72^. 

4.  No.  1:  8,  7,  6,  8,  8,  8,  67J^;  No.  2:  8,  7,  6,  8f,  8|,  8|, 
60^;  No.  3:  8,  6,  6,  8,  8,  7|,  62^;  No.  4:  7,  8,  7|,  6^,  8,  8, 
57^;  No.  5:  8,  6,  7,  7^,  6^,  8,  48^ 

6.  No.  1:  8,  8,  8,  8,  8,  8,  62J^;  No.  2:  8,  8,  7f,  7^,  7f,  7|, 
60^;  No.  3:  8,  8,  8,  7|,  7|,  7|,  58^;  No.  4:  7J,  7^,  7J,  8,  7f, 
7|,  62^;  No.  5:  8,  8,  8,  8,  8,  8,  63^^ 
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OWNING  A  HOUSE 

1.  John's  and  Helen's  father  renta  the  house  in  which  they 
live.  He  pays  as  rent  |22  a  month.  How  much  does  this 
amount  to  in  a  year? 

2.  Their  father  has  saved  |8000,  which  he  has  invested  in 
5%  bonds.  How  much  would  he  lose  in  interest  on  his  money 
if  he  bought  the  house  and  lot  for  this  amount  ? 

3.  He  asks  John  and  Helen  to  figure  out  whether  it  would 
pay  to  own  a  house  instead  of  renting  one.  First  they  put  down 
as  loss  the  interest  on  #3000  at  6%.  Then  they  put  down  2% 
of  #3000  for  yearly  repairs,  HS.SO  for  taxes,  and  ^6.50  for  fire 
insurance.  So  far,  what  is  the  total  annual  expense  of  owning 
their  home  ?   How  does  this  compare  with  their  annual  rent  ? 

4.  John  and  Helen  conclude  that  there  is  no  great  advanti^ 
in  owning  a  house,  except  for  the  pleasure,  and  they  cannot 
measure  this  in  money.  But  they  know  that  a  neighbor  bought 
a  house  for  |2400  and  sold  it  for  |3120.  He  gained  what  per 
cent  on  his  investment  ?  If  their  father  could  gain  the  same  per 
cent,  how  much  would  he  gain  on  the  cost  of  the  house  ? 

5.  But  people  do  not  always  gain  on  such  a  transaction.  Their 
father  might  have  to  sell  again  for  only  ^2700.  In  this  case  what 
would  be  his  per  cent  of  loss  ? 

6.  John's  and  Helen's  father  finally  decides  to  risk  the  pur- 
chase. But  he  finds  that  he  has  underestimated  the  repairs, 
which  average  #75  a  year  for  the  next  four  years.  His  taxes, 
however,  come  only  to  ^35  a  year,  and  his  insurance  costs  ^15 
for  a  four-year  policy.  At  the  end  of  four  years  he  sells  the 
property  for  #3600.  Meantime  he  has  lost  the  interest  on  his 
♦3000  at  5%,  but  has  saved  his  rent  of  #22  a  month.  What 
per  cent  on  13000  does  his  investment  net  him  per  year  ? 
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HEATINO  THE  HOUSE 

1.  Maude's  father  put  a  steam-heating  plant  in  his  house  last 
winter.  In  a  season  it  consumes  15  tons  of  chestnut  coal  at  |7 
per  ton.   How  much  does  the  coal  cost  ? 

2.  Of  this  coal,  15^  is  lost  in  ashes,  the  rest  being  turned 
into  "  heat  units,"  as  the  dealers  say;  that  is,  85^  is  really  used 
for  heating.  How  many  pounds  of  coal  are  lost  in  ashes  ?  How 
many  pounds  are  turned  into  heat  units  ? 

3.  The  house  has  10  rooms  and  was  heated  for  212  da.  What 
was  the  average  cost  per  day  of  heating  the  house  ?  What  was 
the  average  cost  per  room  per  day  ? 

4.  Maude's  father  paid  |325  for  putting  in  the  steam-heating 
plant.  If  it  consumes,  on  an  average,  15  tons  of  coal  at  ^7  per 
ton  each  year,  and  lasts  10  yr.,  wo  have  to  consider  the  loss  of 
interest  at  6%  on  ^325,  the  fmal  loss  of  the  |325  through  the 
loss  of  the  heating  plant,  the  cost  of  the  coal,  and  the  loss  of 
interest  on  the  money  paid  for  the  coaL  Taking  this  laat  item  as 
|20,  in  round  numbers,  find  the  average  annual  cost  of  heating 
the  house. 

5.  Maude's  uncle,  Mr.  Preston,  thought  it  would  be  better 
for  him  to  put  in  a  hot-water  heater  costing  #500.  This  con- 
sumes 10  tons  of  coal  per  year  at  $7  per  ton.  Considering  only 
the  first  cost  of  the  two  heating  plants,  and  the  cost  of  the  coal 
consumed,  which,  if  either,  is  tlie  cheaper  plant  at  the  end  of 
5yT.?   How  much  cheaper? 

Problems  concerning  the  cost  of  heating  and  lighting  the  home  and  the 
0chool  building  should  be  made  up  from  actual  data.  If  possible,  some  boy  in 
the  class  shoald  measure  the  amount  of  coal  put  into  a  furnace  during  the  day, 
and  the  amount  of  ashes  taken  out,  so  as  to  give  the  class  a  practical  knowledge 
of  the  amount  of  coal  used  in  heating  a  house,  and  the  per  cent  of  coal  that 
actoally  goes  into  heat. 


LITTLE  EXAMINATIONS 

I.    1.  A  dealer  sold  some  fruit  for  12^%  less  than  it  costi 
thereby  losing  ^140.   What  was  his  selling  price? 

2.  How  much  will  360  ft.  of  iron  pipe  cost  if  listed  at  |1.50 

a  foot,  a  discount  of  40%  and  10%  being  allowed? 

3.  How  much  will  4  gross  of  jars  of  mixed  pickles  cost  at  |6 

a  dozen,  a  discount  of  20%  and  10%  being  allowed? 

4.  A  man's  salary  of  |2100  a  year  was  increased  10%  and 

then  it  was  decreased  10%.   How  much  was  it  then? 

5.  If  the  ratio  of  cream  to  the  rest  of  the  milk  of  a  certain  qual- 

ity is  1 :  5,  how  many  pounds  of  cream  in  750  lb.  of  milk? 

IL    1.  A  triangular  gable  to  a  house  has  a  base  36  ft  and  an 
altitude  12  ft.  8  in.   Find  the  area  of  the  gable. 

2.  If  72  reams  of  paper  are  used  in  printing  3800  books, 

84  sheets  to  a  book,  how  many  reams  will  be  needed 
for  9800  books,  each  requiring  57  sheets. 

3.  If  the  ratio  of  butter  fat  to  the  rest  of  the  milk  of  a 

certain  quality  is  1 :  24,  how  many  pounds  of  butter 
fat  in  1050  lb.  of  milk  of  that  quality? 

4.  If  the  ratio  of  solid  matter  to  the  rest  of  the  milk  of  a 

certain  quality  is  33:  217,  how  many  pounds  of  solid 
matter  in  375  lb.  of  milk  of  that  quality  ? 

5.  A  hardware  dealer  bought  a  shipment  of  stoves.    After 

deducting  a  discount  of  33^%  and  25%,  and  paying 
|5  cartage  and  |19.50  freight,  the  stoves  cost  him 
$504.50.   What  was  the  list  price  of  the  stoves? 
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L  DRILL  SECTION 
WRITTEN  EXSRCISB 

1.  Write  in  ordinary  numerals  the  numbers  five  hundred 
five  thousandths,  and  five  hundred  and  five  thousandths. 

2.  How  many  years  from  MDCCCLXXVI  to  MDCCCCXX, 
or  MCMXX,  as  it  is  also  written  ? 

Addj  and  also  snitract : 
3.  4. 

♦427.82  ♦932.01 

198.56  687.56 

Multiply  the  following  : 
7.                          8. 
♦423.78              ♦573.81 
65  74 

IHvide  ihefolhmng^  in  turn: 

11,  864  by  16,  82,  and  f  13.  58  ft.  8  in.  by  8. 

12.  9.72  by  8.6,  0.86,  and  36.        14.  64  lb.  2  oz.  by  9. 

JSaspress  as  deeimal  fractions  and  also  as  per  cents : 

15.  \.  17.  |.  19.  f.  21.  f  23.  |. 

16.  \.  18.  f.  20.  f  22.  |.  24.  ^. 

870 


5. 

6. 

♦870.23 

♦900.01 

592.68 

48.75 

9. 

10. 

♦609.98 

23  ft.  8  in. 

127 

15 
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n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXERCISE 

1.  A  man  buys  a  certain  number  of  pecks  of  chestnuts.  How 
do  you  find  how  many  bushels  he  buys  ? 

2.  Given  the  length  of  a  sheet  and  the  amount  to  be  added  for 
hemming,  how  do  you  find  the  number  of  sheets  that  can  be  made 
from  a  given  number  of  yards  of  sheeting  of  the  right  width  ? 

3.  If  you  know  the  number  of  yards  of  lawn  needed  to  make 
a  skirt  and  the  price  per  yard,  how  do  you  find  the  cost  of  the 
lawn  for  a  given  number  of  skirts  ? 

4.  If  you  know  the  number  of  cups  of  flour  needed  for  a 
certam  number  of  loaves  of  bread,  how  do  you  find  the  number 
of  cups  of  flour  needed  for  a  certain  other  number  of  loaves  ? 

5.  If  you  know  how  much  water  flows,  through  a  pipe  in  a 
minute,  how  do  you  find  the  amount  of  water  that  will  flow 
through  the  pipe  in  a  whole  day,  at  the  same  rate  ? 

6.  If  a  boy  wishes  a  piece  of  board  to  make  a  bookshelf,  how 
do  you  find  the  cost  of  the  board,  knowing  the  size  of  the  shelf 
and  the  cost  of  the  lumber  per  M  ? 

7.  If  you  know  how  much  per  foot  an  iron  rod  expands  in 
length  when  heated  from  the  ordinary  temperature  to  red  heat> 
how  do  you  find  the  amount  of  expansion  of  an  iron  rod  a  given 
number  of  inches  in  length,  when  heated  to  red  heat  ? 

8.  If  a  salesman  sells  on  a  certain  salary  plus  a  certain  com- 
mission, how  do  you  find  the  amount  of  his  income  for  a  year  ? 

9.  If  you  know  the  number  of  hours  per  day  that  a  man 
works,  for  each  day  of  the  week,  and  liis  rate  of  wages  per  hour, 
how  do  you  find  the  amount  due  him  at  the  end  of  the  week  ? 


INDUSTRIAL  APPLICATIONS  881 

in.  INDUSTRIAL  APPLICATIONS 


THE  DAIRY  INDUSTRY 

1.  If  the  cream  from  this  model  dau'y  contains  25.9%  butter 
fat,  what  is  the  weight  of  butter  fat  in  970  lb.  of  cream  ? 

2.  If  a  cow's  average  daily  ration  is  28  lb.  of  ensilage,  12  lb. 
of  clover  hay,  6^  lb.  of  bran,  and  3^  lb.  of  corn  meal,  what  per 
cent  of  the  total  is  each  kind  of  food  ? 

3.  If  each  cow  averages  4400  lb.  of  milk  per  year  and  the 
milk  contains  4.3%  butter  fat,  how  many  pounds  of  butter  fat 
will  32  cows  produce  in  a  year  ? 

4.  If  a  cow  in  a  year  eats  3  J  T.  of  hay  at  $12  a  ton,  and  900  lb. 
of  ground  feed  at  85^  per  C,  and  if  $6  per  cow  is  allowed  for 
pasturage,  how  much  will  it  cost  to  keep  32  cows  for  1  yr.  ? 

5.  Allowing  4  ft.  3  in.  by  9  ft.  6  in.  of  floor  space  for  a  stall 

and  4  ft.  6  in.  by  3  ft  extra  for  a  manger,  how  much  floor  space 

-will  be  required  for  32  cows  ? 

In  rural  schools  there  should  be  special  computations  suited  to  farm  practice, 
on  such  subjects  as  rations,  the  cost  of  labor,  and  the  income  from  cows. 


882  REVIEW  AND  DRILL 

THB  COTTON  INDUSTRT 

1.  A  mill  bought  10  bales  of  cotton  weighing  respectively 
489  lb.,  513  lb.,  478  lb.,  492  lb.,  521  lb.,  498  lb.,  503  lb.,  496  lb., 
503  lb.,  and  517  lb.  If  the  mill  bought  on  the  basis  of  500  lb. 
of  cotton  to  the  bale  and  paid  14^  a  pound,  did  it  gain  or  lose 
by  the  variation  in  weight,  and  how  much  ? 

2.  A  mill  bought  34  bales  of  Egyptian  raw  cotton,  averaging 
800  lb.  each.  At  30^  a  pound,  how  much  did  the  shipment  cost? 

3.  A  New  Jersey  manufacturer  agreed  to  take  12^%  of  a 
cargo  of  cotton  shipped  from  New  Orleans  to  New  York,  The 
cargo  consisted  of  4864  bales  averaging  500  lb.  each,  and  the 
manufacturer  paid  14^  per  pound  for  the  cotton.  How  many 
bales  did  he  buy,  and  how  much  did  they  cost  him? 

4.  A  certain  cotton  mill  used  in  one  day  4840  lb.  of  Egyptian 
cotton  valued  at  31  ^  a  pound,  12,674  lb.  of  upland  cotton  valued 
at  13^  a  pound,  and  1247  lb.  of  sea-island  cotton  valued  at  62^ 
a  pound.   Find  the  total  value  of  the  cotton  used  that  day. 

5.  A  pound  skein  of  No.  1  cotton  yam  contains  840  yd.  How 
many  yards  are  there  in  840  lb.  of  cotton  yam  ? 

6f  A  pound  skein  of  No.  3  cotton  yam  contains  2520  yd.  How 
many  yards  are  there  in  2520  such  skeins  ? 

7.  A  certain  manufacturer  finds  that  in  cleaning  baled  cotton 
he  has  to  allow  30%  for  waste.  If  he  uses  48  bales  of  500.1b. 
each,  how  many  pounds  of  waste  are  there  ? 

8.  The  teacher  took  the  class  to  a  mill  one  day  to  see  cotton 
thread  made.  The  foreman  told  them  that  the  frames  for  spin- 
ning a  certain  size  of  cotton  thread  consist  of  three  sides  with 
104  spindles  to  each  side,  and  that  the  room  they  were  visiting 
had  72  such  frames.  He  then  asked  them  to  find  the  number 
of  spindles  in  the  room.   How  many  were  there? 


CHAPTER  XI 
BAHKS  AND  BANKING 

255.  Bank  Accojint  Essential.  One  thing  that  is  essential  at 
some  time  to  any  one  who  hopes  to  succeed  is  a  bank  account. 
A  reliable  person  may  **  open  an  account,"  as  it  is  called,  as  soon 
as  he  begins  to  save  even  a  small  amount. 

256.  Savings  Bank.  To  deposit  money  a  person  goes  to  a 
bank,  says  that  he  wishes  to  open  an  account,  and  leaves  his 
money  with  the  oflScer  in  charge.  The  officer  gives  him  a  book 
in  which  the  amount  is  written,  and  the  depositor  writes  his  name 
in  a  book  or  on  a  card,  for  identification.  When  he  wishes  to 
draw  out  money,  he  takes  his  book  to  the  bank,  signs  a  receipt 
or  a  check  for  the  amount  he  desires,  and  receives  the  money. 

WRITTEN  EXERCISE 

1.  How  much  does  25^  saved  each  day  amount  to  in  a  year? 

2.  How  much  will  15^  saved  each  day,  310  days  to  the  year, 
amount  to  in  10  years,  not  counting  interest  ? 

3.  If  a  boy,  beginning  when  he  is  16  yr.  old,  saves  25^  a  day 
for  800  da.  a  year,  and  deposits  it  in  a  savings  bank,  how  much 
will  he  have  when  he  is  21  yr.  old,  not  counting  interest  ? 

4.  If  a  father  gives  his  daughter  $1  when  she  is  1  yr.  old, 
f  2  on  her  next  birthday,  and  so  on  until  she  is  21  yr.  old,  deposit- 
ing it  for  her  in  a  savings  bank,  how  much  will  she  have  when 
she  is  21  yr.  old,  not  counting  interest  ? 
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5.  A  man  saves  on  an  average  25^  a  day  the  first  year  he 
works  on  a  certain  farm,  and  20%  more  the  second  year,  deposit- 
hig  it  in  a  savings  bank.  If  he  works  806  days  each  year,  how 
much  does  he  save  in  the  two  years  ? 

6.  A  farmer's  savmgs-bank  deposits  average  #25  a  month 
during  a  certain  year,  and  97%  as  much  during  the  next  year. 
The  year  following  he  deposited  11P%  as  much  as  he  did  the 
second  year.  How  much  did  he  deposit  hh  the  savings  bank 
during  the  three  years? 

7.  If  a  man  saved  #1  a  week  during  the  year  in  which  he 
was  21  years  old,  and  increased  his  savings  each  year  by  10% 
on  the  amount  of  the  preceding  year,  and  worked  50  weeks  a 
year,  how  much  would  he  save  during  the  year  in  which  he  was 
29  years  old  ? 

8.  A  merchant  saves  ^375*  the  first  year  he  is  in  business. 
The  second  year  he  increases  his  savings  one  third.  The  third 
year  they  are  only  85%  as  much  as  the  second  year.  The 
fourth  year  they  increase  30%  over  the  third  year.  How  much 
does  he  save  in  the  four  years  ? 

9.  A  man  works  on  a  salary  of  ^15  a  week  for  50  weeks  in 
a  year.  His  expenses  are  #15  a  month  for  house  rent,  60%  as 
much  for  clothing,  300%  as  much  for  food  as  for  clothing,  and 
20%  as  much  for  other  necessary  expenses  as  for  food.  How 
much  of  his  salary  can  he  reserve  for  the  savings  bank  ? 

10.  A  clerk  in  a  stoi*e  had  a  salary  of  $12  a  week  two  years 
ago>  and  a  commission  of  2%  on  the  goods  he  sold.  That  year 
he  worked  48  weeks  and  sold  $2350  worth  of  goods.  Last  year 
his  salary  was  increased  25%,  his  commission  remaining  the 
same.  He  worked  49  weeks  and  sold  $2750  worth  of  goods. 
How  much  was  his  income  increased  ? 
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257.  Interest  at  Savings  Banks.  Savings  banks  usually  pay 
interest  every  six  months  or  every  three  months.  This  interest 
is  added  to  the  principal,  and  the  total  amount  draws  interest 

258.  Compoimd  Interest.  When  interest  as  it  becomes  due  is 
added  to  the  principal  and  the  total  amount  then  draws  interest, 
the  investor  is  said  to  receive  compound  interest  on  his  money. 

Compound  interest  is  no 
longer  allowed  on  notes; 
but  if  one  collects  his  inter- 
est when  it  is  due  and  at 
once  reinvests  it,  of  course 
he  practically  has  the  ad- 
vantage of  compound  inter- 
est. The  method  of  finding 
compound  interest  is  sub- 
stantially the  same  as  that 
used  in  simple  interest. 

For  example,  required  the 
amount  of  #2000  in  2  yr., 
deposited  in  a  savings  bank 
that  pays  4%  annually,  the 
interest  being  compounded 
semiannually.  How  much 
is  the  compound  interest? 

Simple  interest  for  the  same 
time  is  f  160,  or  $4.87  less  than 
the  compound  interest 

The  compound  interest  in 
this  example  was  found  exactly, 

but  savings  banks  pay  interest  only  on  the  dollars  and  not  on  the  cents. 
In  this  example  the  compound  interest  would  be  $164.84  instead  of  $164.87. 
The  saving  to  the  bank  in  the  work  of  computation  is  considerable. 


12000.   = 
.02 

*40.   = 
2000. 
♦2040.   = 
.02 

♦40.80  = 
2040. 
♦2080.80  = 

m 

141.62  = 
2080.80 
♦2122.42  = 

M 

♦42.45  = 
2122.42 
♦2164.87  = 
2000. 
♦164,87  = 


first  principal 
int.  first  6  ma 
anit.  after  6  mo. 
int.  second  6  mo. 
amt.  after  1  yr. 
int.  third  6  mo. 
amt.  after  1^  yr. 
int  fourth  6  mo. 
amt.  after  2  yr. 
int.  for  2  yr. 
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259.  Savings  Bank  Account.  Usually  savings  banks  pay  interest 
semiannually,  adding  this  to  the  principal  on  deposit  This  is, 
therefore,  a  case  of  compound  interest  The  following  is  a 
specimen  account  at  a  bank  paying  4%  interest,  payable  semi- 
annually, on  the  smallest  balance  on  deposit  in  an  interest  period. 


Date 

Depohts 

llCTBRSn 

Pathbkt* 

Balance 

1917 

July 

1 

$600 

50 

$600 

50 

July 

20 

76 

675 

60 

Sept. 

6 

4120 

666 

60 

Dec. 

7 

60 

615 

50 

Dec. 

20 

66 

560 

60 

1918 

Jan. 

1 

♦11 

661 

50 

May 

9 

200 

761 

60 

July 

1 

11 

22 

772 

72 

Here  the  smallest  balance  during  the  first  interest  period  was  $550.50. 
Interest  is  computed  on  the  dollars  only,  the  cents  being  neglected.  At 
2%  the  interest  on  $550  is  $11.  In  the  second  period  the  smallest  balance 
is  $561.50,  the  interest  being  2%  of  $561,  or  $11.22. 

Some  banks  allow  interest  from  the  first  of  each  month ;  others  from 
the  first  of  each  quarter ;  others,  as  above,  from  the  first  of  each  half  year. 
The  interest  is  computed  on  the  smallest  balance  on  hand  between  this 
day  and  the  next  interest  day,  and  is  usually  added  every  half  year. 

In  the  above  example,  if  the  interest  period  had  been  3  mo.  and  the 
interest  had  been  credited  every  6  mo.,  the  interest  would  have  been: 

First  quarter,     1%  of  $555  =  $5.55. 

Second  quarter,  1%  of  $550  =    5.50.   Credit  $11.05. 

Third  quarter,    1%  of  $561  =    5.61. 

Fourth  quarter,  1%  of  $561  =    5.61.  Credit  $11.22. 

In  this  case  the  difference  in  interest  would  have  been  only  five  cents. 
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WRITTEN  SXSRCI8B 

At  simple  interest^  and  also  at  interest  compounded  annually^ 
find  the  amount  of  principal  and  interest : 

1.  12500,  4  yr.,  5%.  6.  #1750,  3yr.,  3^%. 

2-  14000,  Syr.,  6%.  7.  ♦625.50,  4yr.,  3J%. 

8-  13500,  3  yr.,  4%.  8.  #10,000,  6  yr.,  4%. 

4.  12250,  4yr.,  8%.  9.  1425.50,  4  yr.,  ^%. 

5.  #2750,  4  yr.,  3%.  10.  1275.50,  3  yr.,  ^%. 

Find  the  amount  of  principal  and  interestj  the  interest  being 
compounded  semiannually: 

11.  1200,  3yr.,  4%.  16.  $500,  2yr.,  4%. 

12.  1300,  2yr.,  4%.  17.  flOOO,  2yr.,  4J%. 

13.  1650,  2yr.,  6%.  18.  IIOOO,  3yr.,  4%. 

14.  1700,  3yr.,  3%.  19.  #2000,  2yr.,  3J%. 

15.  1800,  3yr.,  4%.  20.  13000,  2yr.,  2J%. 

21.  Which  brings  the  more  interest  in  2yr.  on  11250,  4%  in 
a  savings  bank,  compounded  semiannually  (the  money  being  de- 
posited at  the  beginning  of  the  year),  or  i^%  simple  interest  ? 

22.  If  a  man  on  January  1  deposited  |2000  in  a  savings  bank, 
and  left  it  for  2  yr.,  at  4%,  the  interest  being  compounded  semi- 
annually, how  much  less  interest  would  he  receive  than  by  lend- 
ing it  at  5%  simple  interest? 

23.  If  a  man  deposits  #200  in  a  savings  bank  on  January  1, 
♦300  on  February  1,  llOO  on  May  1,  #400  on  August  1,  and  $350 
on  November  1,  and  the  rules  of  the  bank  allow  4%  interest  on 
all  these  sums,  compounding  it  on  July  1  and  on  January  1,  how 
much  will  the  man  have  to  his  credit  on  the  January  1  following 
these  deposits  ? 
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260.  Postal  Savings  Bank.  The  United  States  govemineiit 
conducts  a  savings  bank  in  connection  with  the  post  office. 
Although  all  savings  banks  are  very  carefully  regulated  and 
inspected  by  the  state  governments,  there  are  many  persons  who 
prefer  a  smaller  rate  of  income  than  ordinary  savings  banks 
pay,  so  long  as  they  know  that  our  government  guarantees  the 
payment  of  their  money  when  they  wish  to  use  it 

Postal  savings  banks  allow  any  person  of  the  age  of  10  yr.  or 
over  to  deposit  money  in  amounts  of  not  less  than  $1,  but  no 
fractions  of  a  dollar  are  accepted  for  deposit  No  one  can  have 
a  total  balance  of  more  than  |500,  exclusive  of  accumulated 
interest  Deposits  are  made  at  the  larger  post  offices,  and  postal 
savings  certificates  are  given  to  the  depositor.  Interest  is  paid  by 
the  government  at  the  rate  of  2%  a  year,,  beginning  on  the  first 
day  of  the  month  following  the  one  in  which  the  deposit  is  made. 
Interest  is  not  paid  for  any  fraction  of  a  year.  A  person  may 
exchange  his  deposits  in  sums  of  $20  or  multiples  of  $20  for 
government  bonds  bearing  2^%. 

The  following  exercise  refers  to  postal  savings  banks. 

ORAL  EZERaSB 
Find  the  interest  for  1  yr.  on  ihefoUomng  depodts: 
1.  120.  2.  150.  3.  $100.        4.  $200.        5.  $400. 

Find  the  interest  for  2  yr.  on  thefollomng  deposits: 
6.  $10.  7.  $40.  8.  $200.        9.  $800.       10.  $500. 

Find  the  interest  received  for  1  yr.  by  a  holder  of  2^%  bonds  of: 
11.  $100.       12.  $200.       13.  $300.       14.  $400.       15.  $500. 
16.  How  much  does  a  depositor  increase  his  annual  income 
by  transferring  §400  of  deposits  into  a  government  bond? 
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261.  Bank  of  Deposit.  When  a  man  has  money  enough  ahead 
to  pay  his  bills  by  checks,  he  will  find  it  convenient  to  have  an 
account  with  a  bank  such 
as  merchants  commonly  use, 
sometimes  called  a  bank  of 
deposit. 

Such  banks  do  not  pay 
interest  on  small  accounts, 
the  deposit  being  a  matter 
of  convenience  and  safety. 
If  a  man  wishes  to  open  an 
account  he  sometimes  has 
to  give  references,  for  banks 
do  not  wish  to  do  business 
with  unreliable  persons. 

Deposit  Slip.  When 


SECOND  NATIONAL  BANK 

KANSAS  aiY.  MO. 
Deposited  for  the  amount  of 

Date 19 

Bills 

Gold 

Silver  and  small  coin     . 

Check  on Bank 

Check  on Bank 

Total 

a  man  makes  a  deposit  of  money  or  checks  in  a  bank,  he  iills 
out  a  depotit  tlip,  as  shown  above,  and  leaves  it  at  the  bank. 

OKAI.  EZEBaSR 
Oive  the  mm  of  each  of  the  following  lists  of  deposits : 
1.  2.  3.  4. 

♦15.50  112.75  128.80  ♦12. 

8.76  2.25  12.70  13.75 

1.  5.  10.  1.25 


6. 
♦10. 
5.75 
1.25 
2. 


7. 

♦22.50 
2.50 
5. 
8. 


8. 
♦45. 
5.75 
1.25 
5. 


9. 

♦16.76 
10. 
3.25 
7. 


5. 

♦62.50 
2.60 
3. 

10. 

♦75.60 
4.50 
20. 
10. 
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WSITTSN  BXBSdSS 

1.  If  your  deposits  in  a  bank  have  been  |14.75,  |32, 115,  425, 
|50,  $75,  and  $1.75,  and  you  have  drawn  checks  for  $9.50, 
$18.75,  and  $30,  what  is  your  balance? 

2.  A  man  earning  $15  a  week  deposits  $12  every  Saturday, 
and  each  Monday  gives  a  check  for  $6  for  his  board.  What  will 
be  his  balance  in  6  months  (26  weeks}  ? 

I  3.  If  your  deposits  in  a  bank  have  been  $82.75,  $49.63,  $28, 
$14.90,  $25,  $10,  $30,  $42.75,  and  $71.25,  and  you  have  drawn 
checks  for  $5.75,  $13.50,  $32,  $4.50,  $36.50,  and  $52.80,  what 
is  your  balance  ? 

4.  A  farmer  having  $275.60  in  the  bank  deposits  during  the 
next  six  months  $23.50,  $17.42,  $75,  $32.40,  and  the  proceeds 
of  the  sale  of  7  cows  @  $37.50  less  59^.  He  gives  checks  for 
$17.92,  $8.50,  $72.80,  $9.50,  $6.75,  $13.90,  and  $26.50.  What 
is  his  balance  ? 

5.  A  merchant's  deposits  this  week  have  been  $127.42,  $135, 
$72.50,  $265.75,  $327.40,  and  $182.50,  and  he  has  drawn  checks 
for  $236.50,  $15.75,  $27.90,  $241.60,  and  $29.50.  He  has  also 
paid  by  check  a  bill  of  $176.70  less  10%,  another  of  $12  less 
4%,  and  another  of  $75.25  less  10%,  8%.  At  the  beginning  of 
the  week  he  had  $475.80  in  the  bank.  What  is  his  balance  at  the 
end  of  the  week  ? 

6.  A  merchant's  deposits  for  this  week  have  been  $261.50, 
$392.75,  $62.40,  $112.30,  $98.76,  and  $115,  and  he  has  dra^vn 
checks  for  $42.80,  $174.95,  $162.30,  $81.50,  $15,  $27.40,  and 
$37.50.  He  has  also  given  a  check  for  $125  plus  6  months' 
interest  at  5%,  and  one  in  payment  of  a  bill  for  $248.50  less 
8%,  5%.  At  the  beginning  of  the  week  he  had  $692.80  in  the 
bank.   What  is  his  balance  at  the  end  of  the  week? 
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265.  Promissory  Note.  A  paper  signed  by  a  borrower,  agreeing 
to  repay  a  specified  sum  of  money  on  demand  or  at  a  specified 
time,  is  called  a  prondasortf  note^  or  simply  a  note. 

266.  Face  of  Note.  The  sum  borrowed  is  called  the  principal^ 
or,  if  a  note  is  given,  the/a<?«  of  the  note. 

267.  Amount  of  Note.  The  sum  of  the  principal  (or  face)  and 
the  interest  is  called  the  amount  of  the  note. 

A  note  should  state  the  date,  face,  rate,  person  to  whom  pay- 
able, and  date  of  maturity  (date  when  it  is  due  to  be  paid),  and 
should  state  the  fact  that  it  has  been  given  for  value  received. 

The  following  is  a  common  form  of  a  time  note : 


//v5'.-  ToPEKA,  Kansas,  <S^&6A.icaAyif  7,  19/7 

^icc  Ttvontka^  after  date,  for  value  received,  I  promise  to  pay 

to foA/yv  liMtla/Yn>Q4yyi or  order, 

^£A}^/ntif-fw&  a/yuC  ^ Dollars, 

with  interest  at  v5%. 


The  following  is  a  common  form  of  a  demand  note : 


f60.^  Austin,  Texas,  Tfla^^f  i,  19/f 

On  demand,  for  value  received,  I  promise  to  pay  to 

Ro{y£At  f,  fcyyv&o, or  order, 

^i^tif  and  ^^.'^s.>........^.^>.>^.....s.^s.s.,^.^^  Dollars, 

with  interest. 

GS 
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268.  Indorsing  a  Note.  If  the  payee  wishes  to  sell  the  note,  he 
must,  when  it  is  payable  to  himself  or  order^  indorse  it. 

A  note  is  indorsed  by  the  payee  writing  his  name  across  the 
bacL   The  indorser  must  pay  the  note  if  the  maker  does  not. 

If  the  payee  wishes  to  make  the  note  payable  to  the  order  of 
Frank  R.  Roberts,  he  should  write  across  the  back,  **Pay  to  the 
order  of  Frank  R.  Roberts,"  and  sign  his  name. 

A  note  payable  to  John  Williamson  or  hearer  may  be  sold 
without  indorsement.   Such  notes  are  not  common. 

WRITTEN  EXERCISE 

1.  Compute  the  amount  of  the  first  note  on  page  145. 

2.  Write  a  promissory  note,  signed  by  X,  payable  to  Y,  for  125, 
due  in  1  yr.,  at  6  %.   Find  the  amount 

3.  Thomas  H.  Holmes  borrows  #350,  at  6%,  for  1  yr.,  from 
A.  B.  SeeL  He  gives  a  note  payable  to  Mr.  Seel  or  order. 
Mr.  Seel  sells  the  note  to  B.  C.  Dean.  Make  out  the  note,  indorse 
it,  and  find  the  amount  due  at  the  end  of  the  year. 

Make  out  and  indorse^  payable  to  the  order  of  the  buyer^  the  foU 
lomng  notes^  and  find  the  anunmt  due  at  the  end  of  the  time  stated  : 


Maker 

Paget 

Buver 

Face 

RaU 

T^me 

4. 

J.  R.  Jones 

A.  N.  Cole 

P.  R.  Carr 

♦376 

6% 

6  ma 

5. 

M.  L.  King 

A.  R.  Doe 

E.  F.  Dun 

♦750 

5% 

2yr. 

6. 

A.  K.  lies 

S.  M.  Roe 

E.  L.  Cree 

♦75 

6% 

10  mo. 

7. 

B.  S.  HiU 

0.  N.  Olds 

B.  R.  Hall 

♦250 

6% 

6  mo. 

8. 

0.  M.  Coe 

D.  E.  Bell 

C.  N.  King 

♦125 

6% 

lyr. 

9. 

A.  R.  Carr 

A.  J.  Burr 

G.  F.  Ray 

♦250 

5J% 

4  ma 

10. 

F.  E.  True 

A.  B.  Bain 

G.  F.  Coe 

♦350 

4J% 

3  ma 

11. 

J.  6.  Kaye 

E.  P.  FeU 

P.  R.  CaU 

♦275 

6% 

8  mo. 

LOANS  395 

269.  Loan.  When  a  person  deposits  money  in  a  bank  he  really 
lends  to  the  bank.  The  bank  lends  the  money  to  some  one  else 
at  a  higher  rate  of  interest  than  it  pays  the  depositor.  When  a 
person  takes  a  note  for  money,  this  note  represents  a  loan.  When 
a  lender  wishes  excellent  security  for  a  loan  of  some  size,  he  may 
take  a  band  instead  of  a  note.  A  bond  is  a  longer  document  than 
a  note  and  is  more  formal,  being  acknowledged  before  an  officer 
of  the  law  (usually  before  a  notary  pvblic)^  and  being  made  more 
secure  by  a  mortgage. 

It  should  be  remembered  that  all  the  forms  of  investment  we  have 
studied  are  in  reality  different  ways  of  lending  money,  the  income  being 
the  amount  received  for  the  use  of  the  money  lent.  Show  how  this  is  true 
of  interests  In  addition  to  these  indirect  methods  of  lending  money,  people 
frequently  lend  money  as  a  matter  of  accommodation,  or  for  interest 
received^  usually  at  a  higher  rate  than  can  be  obtained  at  banks. 

WRITTEN  EXERCISE 

Find  the  income  on  the  folhwingy  whether  in  the  form  of  real 
estate^  bonds  and  mortgages^  or  notes : 

1.  1750,  2yr.,  9%.  6.  *6000,  4yr.,  7%. 

2.  $875,  3yr.,  8%.  6.  17500,  3yr.,  9%. 

8.  $4750,  2yr.,  8J%.        7.  *8000,  6yr.,  8J%. 

4.  $6600,  3yr.,  9J%.        8.  16000,  Syr.,  2^%. 

The  above  examples  represent  investments  in  real  estate.  In  most  states 
bonds  and  notes  do  not  in  general  pay  more  than  6%. 

9.  #1250,  4yr.,  6%.  14.  $4500,  2yr.,  8J  %. 
10.  #2250,  2yr.,  6%.  15.  $750,  2yr.  6mo.,  3%. 
11-  #1876,  2yr.,  4%.  16.  $500,  1  yr.  6  mo.,  3%. 
12.  #6200,  8  yr.,  5%.  17.  #1600,  1  yr.  3  ma,  6%. 
18.  18800,  2  yr.,  B%.  18.  $2500,  2  yr.  6  ma,  5%. 
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270.  Borrowing  Money.  If  Fred  lends  a  baseball  bat  to  Frank, 
it  is  evident  that  Frank  borrows  the  bat  from  Fred.  Lending 
by  one  person  means  borrowing  by  another. 

Business  houses  usually  have  need  of  large  sums  of  money  at 
certain  times  of  the  year,  and  it  is  better  for  them  to  borrow  it 
for  two  or  three  months  than  to  keep  such  an  amount  on  hand 
for  a  whole  year.  Borrowing  money  is,  therefore,  often  good 
business  policy. 

Business  houses  usually  borrow  money  at  banks.  The  banks 
get  their  money  from  depositors,  who  find  it  safer  and  more  con- 
venient to  keep  their  money  in  a  bank  than  to  lock  it  up  in  their 
homes  or  their  offices.  The  banks  get  paid  for  their  work  by 
charging  borrowers  more  than  they  pay  depositors. 

Ask  the  pupils  to  inquire  about  the  rates  of  interest  charged  by  local  bank^ 

WRITTEN  BZBRCISS 

1.  Find  a  bank's  net  annual  gain  if  it  has  $1,250,000  on  de- 
posit, pays  its  depositors  3%,  and  lends  |950,000  of  its  deposits 
at  an  average  of  5J%. 

2.  Find  a  bank's  net  annual  gain  if  it  has  $2,750,000  on  de- 
posit, pays  its  depositors  on  an  average  1\%9  and  lends  $2,175,000 
at  an  average  of  5|^. 

3.  If  a  bank  lends  $150,000  at  5%  and  pays  its  depositors  2^, 
how  much  does  it  gain  in  8  mo.  ? 

4.  If  a  bank  lends  $275,000  at  an  average  of  5\  %  and  pays 
its  depositors  2^^,  how  much  does  it  gain  in  a  year? 

6.  A  bank  has  many  expenses  (overhead  charges^  as  they  are 
called).  If  the  bank  pays  2%  for  its  money,  lends  it  at  4J%,  and 
has  overhead  charges  of  0.7%  on  a  certain  loan  of  $250,000,  how 
much  is  its  gain  in  2  mo.  ? 
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271.  Note  Payable  at  a  Bank.  If  John  Brown  wishes  to  borrow 
some  money  from  a  bank,  and  if  Richard  Roberts  will  indorse  a 
note  for  him,  and  if  the  bank  is  willing  to  lend  the  money  on 
this  security,  a  note  similar  to  the  following  is  then  made  out : 


Louisville,  Ky.,  THouif  /6,  19/ <? 
<5W  ynxyMv^  after  date,  J  promise  to  pay  to  the  order  of 

RUAoAxi  Ro^(>^€aJU. ffOOO.^ 

Cn&  tA<yiia^a/yul Dollars 

at  tnie  first  ]H»Honat  B*nfit  LoutavCtU,  Ky. 

Value  received 
Residence  /030  B&oixyyu  ^ti&et  fokru  Buyw^ 

Due  f^AJUf  /6,  /(f/8 


The  original  idea  was  that  Mr.  Brown  borrowed  of  Mr.  Roberts, 
and  Mr.  Roberts  sold  the  note  to  the  bank,  thus  getting  the 
money  to  lend  to  Mr.  Brown.  But  now  the  note  means  simply 
that  Mr.  Roberts  agrees  to  pay  if  Mr.  Brown  does  not  Banks 
often  take  notes  payable  directly  to  the  cashier. 

Banks  often  lend  money  without  an  indorser  if  the  borrower 
will  deposit  property  of  enough  value  to  make  them  secure- 

272.  Usual  Time  for  Bank  Notes.  Notes  are  usually  made  for 
30  da.,  60  da.,  or  90  da.,  and  are  then  renewed  if  the  borrower 
desires  to  keep  the  money  for  a  longer  time.  On  account  of  the 
great  increase  in  banking  facilities,  money  is  more  commonly 
borrowed  from  banks  than  was  formerly  the  case.  Hence  the 
most  common  interest  periods  are  now  30  da.,  60  da.,  or  90  da. 

A  note  payable  2  mo.  after  May  15  is  due  July  15,  but  a  note  payable 
60  da.  after  May  15  is  due  July  14. 
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273.  Bank  Discount.  When  a  man  borrows  from  a  bank  he 
pays  the  interest  in  advance.  Interest  is  not  mentioned  in  the 
note,  because  it  has  abready  been  paid.' 

Interest  paid  in  advance  on  a  note  is  called  discounL 

Teachers  should  call  attention  to  the  fact  that  the  same  word  is  nsed  for 
bank  discount  and  for  commercial  (trade)  discount  and  should  explain  that  the 
process  is  the  same  in  both  cases,  that  is,  finding  some  per  cent  of  a  number.  The 
teacher  should  ascertain  the  local  custom  in  discounting  notes. 

In  all  work  at  present,  call  80  days  a  montL 

274.  Proceeds.  The  face  of  a  note  less  the  discount  is  called 
the  proceeds. 

What  are  the  discount  and  the  proceeds  on  a  note  for  $200 
for  6  mo.  at  5%  ? 

The  discount  on  |200  for  1  jr.  at  6%  is  5%  of  |200,  or  |10. 
The  discount  for  6  mo.  is  ^  of  $10,  or  $5. 
The  proceeds  are  |200  -  $5,  or  |195. 

WRITTEN  EXERCISE 
Find  the  discounts  and  the  proceeds  on  thefoUomng: 

1.  175,  1  mo.,  6%.  12.  $175,  2  mo.,  ^%. 

2.  $90,  30  da.,  6%.  13.  $800,  4  mo.,  5^%. 

3.  $250,  3  mo.,  5%.  14.  $500,  2  mo.,  3^%. 

4.  $275,  3  mo.,  5%.  16.  $2975,  60  da.,  5%. 
6.  $425,  4  mo.,  5%.                       16.  $4250,  90  da.,  6%. 

6.  $300,  90  da.,  6%.  17.  $1250,  30  da.,  6%. 

7.  $375,  6  mo.,  6%.  18.  $2500,  60  da.,  6%. 

8.  $400,  90  da.,  6%.  19.  $1500,  90  da.,  6%. 

9.  $150,  60  da.,  6%.  20.  $1250,  90  da.,  5%. 

10.  $400,  1  mo.,  5J%.         21.  $1760,  90  da.,  6%. 

11.  $200,  60  da.,  6%.         22.  $2475,  80  da.,  5%. 
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Find  the  disoounta  and  the  proceeds  an  the  following  : 

83.  $875,  80  da.,  6%.  29.  $2565,  90  da.,  5%. 

24.  $975,  90  da.,  5%.  30.  $8250,  90  da.,  b\% 

25.  $425,  80  da.,  6%.  31.  $4250,  80  da.,  ^% 

26.  $2568,  60  da.,  5%.  82.  $325.50,  80  da.,  6%. 

27.  $1250,  60  da.,  6%.  83.  $427.50,  60  da.,  5%. 

28.  $1500,  90  da.,  5%.  34.  $237.50,  30  da.,  5%. 

85.  Make  out  a  OO-day  note  for  $750,  dated  to-day,  payable 
to  John  Doe's  order  at  some  bank.   Discount  it  at  5%. 

36.  Make  out  a  80-day  note  for  $675,  dated  to-day,  payable 
to  Richard  Roe's  order  at  some  bank.   Discount  it  at  6%. 

37.  Make  out  a  90-day  note  for  $1250,  dated  to-day,  payable 
to  James  Jameson's  order  at  some  bank  of  which  you  know. 
Discount  it  at  6%. 

38.  A  man's  bank  account  shows  deposits  of  $37.50,  $82.50, 
$75,  $100,  $50,  $800,  $40,  $125,  and  $500;  checks  drawn, 
$18.75,  $62,  $5,  $125.50,  and  $82.75.  He  needs  $2000  to 
start  him  in  business,  and  wishes  to  keep  about  $500  in  the 
bank.   How  much  money  should  he  borrow,  to  the  nearest  $100  ? 

39.  If  he  makes  out  a  note  for  the  amount  found  in  Ex.  88 
for  90  da.  at  6%,  how  much  discount  must  he  pay?  What  are 
the  proceeds  ?   What  are  the  proceeds  for  60  da.  ? 

40.  A  merchant  has  to  pay  a  debt  of  $1275  less  10%.   He  has 

in  the  bank  $672.80,  and  has  $127.50  in  cash  in  his  safe.   He 

wishes  to  leave  about  $300  in  the  bank  and  about  $65  in  his 

safe.   How  much  must  he  borrow,  to  the  nearest  $50  ?   Discount 

the  note  for  80  da. .at  %%. 

Teachers  shoald  from  time  to  time  call  attention  to  the  importance  of 
estimating  the  answer  in  advance. 
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275.  Dlscoanting  a  Note.  If  a  dealer  buys  some  goods  for  the 
fall  trade  but  does  not  wish  to  pay  for  them  until  after  the  holi- 
days, he  often  buys  them  on  credit,  giving  his  note.  The  manufac- 
turer may  need  the  money  at  once,  in  which  case  he  will  indorse 
the  note  and  sell  it  to  a  bank  for  the  sum  less  the  discount 

For  example,  if  you  give  a  manufacturer  your  note  for  1500, 
dated  September  1  and  due  on  January  1,  with  interest  at  5%, 
and  he  needs  the  money  and  discounts  the  note  at  a  bank  on 
September  16  at  6%,  what  are  the  proceeds  ? 

Face  of  the  note $500. 

Interest  for  4  mo.  at  5% 8.33 

Amount  due  at  maturity |508.33 

Discount  for  107  da.  at  6% 9.07 

Proceeds $499.26 

Banks  usually  compute  the  discount  for  the  exact  number  of  days.  In 
some  parts  of  the  country  both  the  first  day  and  the  last  day  are  included 
in  the  discount  period,  thus  making  it  108  da.  in  the  above  example. 

WSIXTBN  £ZSRCI8B 

Find  the  discounts  an  the  following  notes  : 

1.  $600,  30  da,  6%.        11.  $1250,  80  da.,  6%. 

2.  $400,  60  da.,  6%.        12.  $3760,  60  da.,  6%. 

3.  $600,  90  da.,  6%.  13.  $7500,  90  da.,  6%. 

4.  $750,  30  da,  6%.        14.  $12,500,  80  da.,  5J%. 
6.  $875,  60  da,  6%.        15.  $17,500,  60  da.,  5^%. 

6.  $925,  90  da,  6%.        16.  $22,500,  90  da.,  5^%. 

7.  $350,  30  da,  6%.        17.  $35,000,  30  da.,  5%. 

8.  $475,  60  da,  6%.        18.  $75,000,  30  da.,  5%. 

9.  $525,  90  da,  6%.        19.  $125^000,  10  da.,  6%. 
10.  $750,  93  da,  6%.        20.  $250,000,  10  da.,  5%. 
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Find  the  discounts  and  the  proceeds  on  thefoUomng  notes : 

Face  BaU  Du.  InU^est       ^^^        ^,^ 

21.  1300       July  1        July  31        4%         July  16         6% 

22.  1800       Sept.  1       Nov.  1         5%         Sept.  11        6% 

23.  ISSO       Oct.  1        Jan.  1  4%         Dec.  2  6% 

24.  1325       July  1        Dec.  1  6%         Nov.  1  5% 
26.  11000     Nov.  1        Dec.  1          6%         Nov.  1          6% 

26.  11250     Aug.  15     Jan.  1  5%         Sept.  1  5% 
The  notes  in  £xs.  27-52  draw  no  interest. 

27.  13750,  60  da.,  5%.  39.  $125.50,  60  da.,  6%. 

28.  14225,  60  da.,  5%.  40.  *275.25,  60  da.,  6%. 

29.  19500,  60  da.,  6%.  41.  $375.50,  90  da.,  6%. 

30.  $7500,  60  da.,  5%.  42.  $450.75,  90  da.,  6%. 

31.  $4225,  90  da.,  5%.  43.  $457.50,  30  da.,  5%. 

32.  $5575,  90  da.,  6%.  44.  $296.50,  30  da.,  5%. 

33.  $7500,  80  da.,  5%.  45.  $287.60,  90  da.,  5%. 

34.  $4750,  80  da.,  6%.  46.  $375.40,  90  da.,  5%. 

35.  $42.50,  30  da.,  6%.  47.  $2750,  93  da.,  4^%. 

36.  $27.60,  soda.,  6%.  48.  $3275,  93  da.,  ^%. 

37.  $35.50,  80  da.,  6%.  49.  $4760,  63  da.,  b\%. 

38.  $28.75,  30  da.,  6%.  50.  $2745,  63  da.,  5^%. 

51.  The  discount,  at  6%,  on  a  note  for  90  da.  is  $18.75,  and  on 
another  note  for  30  da.  the  discount  is  $32.50.  What  is  the  face 
of  each  note  ? 

52.  A  dealer  buys  $1750  worth  of  goods,  giving  his  note  on 
October  4,  for  90  da.,  at  5%.  On  October  10  the  holder  of  the 
note  discounts  it  at  6%.   Find  the  proceeds. 
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276.  Draft.  A  written  order  by  which  one  person  directs 
another  to  pay  a  certain  sum  of  money  is  called  a  drc^ 

A  check  is  therefore  a  kind  of  draft.  Usually  the  word  check  is  used 
for  an  order  on  a  bank,  signed  by  any  person  except  a  representative  of 
another  bank ;  drafi  is  used  for  an  order  other  than  a  check.  A  draft  may 
therefore  be  made  by  an  individual  on  a  company,  by  one  bank  on  another, 
by  a  company  on  a  private  individual  or  firm,  and  so  on. 

277.  Commercial  Draft.  A  draft  made  to  secure  the  pajrment 
of  a  debt  is  called  a  commercial  draft 

The  following  is  a  form  of  commercial  draft  payable  at  sight : 


Dayton,  Ohio,  <^6^.  /J,  IQi*^ 
At  sight  pay  to  the  order  of 

^eA>&fv  kwncLv&cL  {ACutA^-fCv^^  a/Kci  ^ ^Dollars 

To  iS^/i&  oiatCo^naZ  GaoA  R&cfUtcA,  Cxy, 

fcum^  X>.  KMfe.  ^eA.  f.  /if.  <?. 


278.  Parties  to  a  Draft.  Here  the  National  Cash  Register 
Company  is  the  drawer  \  Mr.  James  X.  Wye  is  the  drawee  \ 
The  First  National  Bank  is  the  payee. 

The  Register  Company  deposits  this  draft  with  the  First 
National  BanL  This  bank  sends  it  to  some  bank  in  Cleveland. 
The  Cleveland  bank  sends  to  Mr.  Wye  for  the  money,  and, 
having  collected  it,  sends  the  money,  or  its  equivalent  in  a 
check,  to  the  Dayton  bank.  The  Dayton  bank  then  notifies  the 
company  that  the  draft  is  paid,  and  the  amount,  less  some  slight 
commission,  —  the  proceeds  of  the  draft,  —  is  added  to  the  com- 
pany's account  in  the  First  National  Bank. 
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279.  Time  Draft.   A  draft  that  is  payable  some  time  after 
being  presented  to  the  payee  is  called  a  time  draft. 
The  following  is  a  common  form  of  time  draft: 


1              Cleveland,  Ohio,  dduf.  ^,  19/f 

MtAi^yd 

ys  sight  pay  to  the  order  of 

"^ 

1                                                 %976!^ 

c4i/yua  J^Um^ 

iti^  ^eA^e/ytXAf-(lv^  a/nd  ^ Dollars 

To/?^), 

1  ^te/nie/rtto^ 

4^ 

^lU,  /Oif.                     f.  Tn.  ^iAKtyruu 

In  this  case  J.  M.  Simons  has  sold  Robert  J.  Clements  $975 
worth  of  goods  on  30  days'  credit.  When  he  sends  the  bill  he 
also  sends  this  draft.  Mr.  Clements  writes  "Accepted,  Aug.  11, 
1919,  Robert  J.  Clements"  across  the  face  and  returns  it  to 
Mr.  Simons.  This  becomes  thereby  a  promise  to  pay  $975  "  at 
30  days  sight,"  that  is,  on  Sept.  10,  or  30  days  after  the  acceptance 
on  Aug.  11.   Mr.  Simons  may  now  discount  this  at  a  bank. 

This  is  one  way  of  borrowing  money  at  a  bank,  replacing  the 
older  method  by  a  promissory  note.  A  general  name  for  such 
evidences  of  debt  as  can  be  sold  to  banks  is  negotiable  paper. 

WRITTEN  £ZSRCI8E 

1.  Brown  &  Co.  draw  on  J.  H.  Brownson  for  1750.  The  banks 
charge  0.1%  for  collection.    What  are  the  proceeds  ? 

2.  The  Electric  Company  draws  on  Mr.  X'for  1550.  The 
banks  charge  0.1%  for  collection.    What  are  the  proceeds? 
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8,  The  Arithmetic  Publishing  Company  draws  on  R.  T.  Dow 
for  IISO.  The  banks  charge  0.2%  for  collection.  What  are 
the  proceeds  ?   Write  the  draft 

4.  Robertson  Bros,  draw  on  J.  P.  Shipley  for  $87.50.  The 
bank's  charges  for  collection  are  10^  This  is  what  per  cent  of 
the  face? 

6.  M.  D.  St.  John  collects  a  $150  debt  through  the  bank,  the 
proceeds  being  $149.70.  What  is  the  bank's  rate  for  collecting 
this  debt? 

6.  S.  L.  James  of  Hoboken  draws  on  L.  D.  Richards  of  Cedar 
Rapids,  Iowa,  for  $75.  The  bank  charges  |%  for  collecting. 
What  are  the  proceeds? 

7.  A.  B.  Stanley  owes  M.  S.  Stanton  for  2  doz.  suits  @ 
$113.50 ;  1 J  doz.  suits  @  $180 ;  7J  doz.  pairs  trousers  @  $40. 
Stanton  draws  on  Stanley  for  the  money,  and  the  bank  charges 
him  50^  for  collecting.   What  rate  is  this  ? 

8.  Suppose  William  Bentley  of  Winnipeg  owes  you  $250, 
and  you  wish  to  draw  upon  him  for  this  amount.  Write  the 
draft,  payable  to  the  order  of  some  bank  near  your  home.  If 
the  bank  charges  -^j^^  for  collecting,  what  are  the  proceeds? 

9.  R.  H.  Dudley  owes  Cayley  &  Co.  for  4  dressers  @  $14, 
and  6  washstands  @  $8.50,  all  less  15 9^,  and  a  bedroom  set  at 
$34.55  net.  They  draw  on  him  for  the  amount,  the  bank  charg- 
ing 10^  for  collecting.  What  is  the  net  amount  received  by 
Cayley  &  Co.? 

10.  R.  J.  Doane  of  Montreal  owes  A.  D.  Kane  of  Pittsburgh 
for  10  steel  girders  @  $50,  and  tells  the  latter  to  draw  upon 
him  for  the  amount.  Mr.  Kane  keeps  his  account  at  the  Iron 
Exchange  Bank.  Make  out  a  draft  for  Mr.  Kane.  What  is  the 
bank's  charge  for  collecting,  at  0.1  J  %  ? 
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11.  A  draft  dated  Aug.  8,  at  30  days  sight,  for  $975,  is 
accepted  on  Aug.  10,  and  is  discounted  on  Aug.  16  at  6%.  What 
are  the  proceeds  ? 

First  find  when  the  draft  is  payable,  then  discount  it  at  6%  for  the 
number  of  days  between  Aug.  16  and  the  date  of  payment. 

12.  A  draft  dated  Sept.  1,  at  80  days  sight,  for  $350,  is 
accepted  on  Sept.  4,  and  is  discounted  on  Sept.  7  at  6%.  What 
ore  the  proceeds? 

13.  A  draft  dated  April  2,  at  60  days  sight,  for  $725  is 
accepted  on  April  7,  and  is  discounted  on  April  12  at  6%. 
What  are  the  proceeds? 

14.  A  draft  dated  Oct.  15,  at  60  days  sight,  for  $1225.75, 
is  accepted  on  Oct.  19,  and  is  discounted  on  Oct.  25  at  6%. 
What  are  the  proceeds? 

16.  A  draft  dated  Feb.  7,  at  90  days  sight,  for  $1675.50, 
is  accepted  on  Feb.  14,  and  is  discounted  on  Feb.  22  at  5%. 
What  are  the  proceeds? 

16.  A  manufacturer  sells  goods  listed  at  $725.50,  discounted 
at  10%  and  5%,  and  draws  on  the  buyer  at  60  days  sight  The 
buyer  accepts  the  draft,  and  it  is  discounted  10  days  later  at  6%. 
Write  the  draft  and  find  the  proceeds. 

17.  A  manufacturer  sells  goods  listed  at  $1672.25,  discounted 
at  8%  and  8%,  and  draws  on  the  buyer  at  60  days  sight.  The 
buyer  accepts  the  draft,  and  it  is  discounted  5  days  later  at  5%. 
Write  the  draft  and  find  the  proceeds. 

18.  A  wholesale  house  sells  goods  listed  at  $2737.50,  dis- 
counted at  15%,  S%y  and  3%,  and  draws  on' the  buyer  at  90 
days  sight.  The  buyer  accepts  the  draft,  and  it  is  discounted 
80  days  later  at  5%.   Write  the  draft  and  find  the  proceeds. 
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280.  Paying  Bills  at  a  Distance.  If  you  owe  money  to  a  mer- 
chant living  in  another  place,  from  whom  you  have  ordered  a 
base  ball,  tennis  racket,  book,  or  other  article,  you  may  send 
the  money  by  a  roistered  letter.  You  will  be  more  likely,  how- 
ever, to  pay  the  bill  by  a  money  order.  A  man  who  owed  a  large 
amount  would  be  apt  to  pay  it  by  a  check  or  a  draft 

281.  Exchange.  The  payment  of  money  by  means  of  checks, 
money  orders,  or  drafts  is  called  exchange. 

282.  Paying  by  Check.  If  a  man  sends  his  check  for  the 
amount  owed,  the  creditor  will  deposit  it  in  the  bank  where 
he  keeps  his  account  This  bank  will  send  it  to  the  debtor^s 
bank  for  collection,  and  may  charge  a  small  amount  for  the 
trouble. 

283.  Paying  by  Money  Order.  A  money  order  may  be  pur- 
chased at  the  post  office,  or  from  an  express  company,  or  it  may, 
at  considerable  expense,  be  telegraphed.  Postal  or  express  orders 
may  be  sent  to  the  creditor,  who  can  then  obtain  the  money  at 
his  post  office  or  express  office.  The  extra  cost  of  postal  money 
orders  is  as  follows : 

For  sums  not  exceeding  $2.50,  8^;  from  $2.51  to  $5,  5^ 
♦5,01  to  110,  8^;  IIO.OI  to  $20,  10^;  $20.01  to  $30,  12^ 
♦30.01  to  140,  15^;  $40.01  to  $50,  18^;  $50.01  to  $60,  20^ 
$60.01  to  $75,  25^;  $75.01  to  $100,  30^ 

ORAL  EZSRCI8B 

Referring  to  the  above  Ksty  state  the  cost  of  money  orders  for  : 

1.  $31.50.  4.  $86.50.  7.  $16.80.  10.  $60. 

2.  $19.90.  5.  $92.30.  8.  $90.50.  11.  $80. 

3.  $52.75.  6.  $69.95.  9.  $75.50.  12.  $100. 
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284.  Paying  by  Bank  Draft.   One  of  the  common  methods  of 
paying  a  debt  due  in  another  place  is  by  means  of  a  bank  draft 


No.  ^SfOV- 
MERCHANTS  NATIONAL  BANK  OF  AUSTIN 

Austin,  Texas,  9iJ/\f  6,  19/f 
Pay  to  the  order  of jof\/yu  /^o6^aJU f/8j^ 

ToTheChendealNaiionalBank,  ^-   ^'  ^TwM 

New  York  Oty  Cashier 


A  draft  is  the  same  as  a  check,  except  that  it  is  made  by 
the  cashier  of  some  bank  and  is  drawn  on  another  bank. 

Banks  usually  charge  a  slight  premium  on  the  face  of  the 
draft  Thus,  a  $250  draft  at  0.1%  premium  would  cost  1250, 
with  the  premium  at  0,1%  of  $250,  or  1250.25  in  all. 

If  John  Roberts,  who  purchased  the  above  draft,  owed  Robert 
Jones  the  money,  he  could  indorse  it  thus : 

^<Mf  to-  tA&  (yuCeAf  0^  Ro{y-€At  fcyyi&c^ 

It  might  have  been  made  payable  directly  to  the  order  of 
Robert  Jones  in  the  first  place,  but  this  is  not  the  custom. 

Drafts  on  large  money  centers  are  usually  cashed  for  cus- 
tomers of  the  bank  without  any  discount 

How  much  would  the  above  draft  cost  at  0.1%  premium  ? 

0.1%  of  $78.75  =  $0.08,  to  the  nearest  cent. 

The  bank,  however,  would  probably  charge  10^  to  make  a  convenient 
amount.    Therefore  the  draft  would  cost  |7d.d6. 


408  BANKS  AND  BANKING 

WRITTEN  EZXRCISB 

1.  How  much  will  a  draft  for  1300  cost  at  ^%  premium? 

2.  How  much  will  a  draft  for  $3200  cost  at  0.1%  premium? 
a  draft  for  12500  at  -^^^o  premium  ? 

3.  How  much  will  a  postal  money  order  for  187.50  cost? 
for  *62.75?  for  n4.30?  for  iSe.SO?  for  $75.40? 

4.  How  much  will  a  Camden  merchant  pay  for  a  draft  on 
Chicago  for  $4000  at  40^  premium  per  $1000  ? 

5.  When  the  government  charges  30^  per  $100  for  a  money 
order,  what  per  cent  premium  does  it  charge  ? 

6.  A  draft  cost  a  merchant  $2752.75,  including  0.1%  pre- 
mium. What  was  the  face  of  the  draft  ?  What  was  the  premium  ? 

7.  A  draft  cost  a  merchant  $3751.50,  including  the  premium 
of  40^  per  $1000.   What  was  the  face  of  the  draft? 

8.  If  a  man  owes  bills  of  $250,  $150,  $100,  and  $350  to 
different  jobbers  from  whom  he  buys  goods,  how  much  will 
drafts  for  these  amounts  cost  at  0.1%  premium? 

9.  Which  is  cheaper  for  you  if  you  owe  $75  for  some  goods, 
to  send  a  money  order,  or  a  draft  for  which  you  have  to  pay  15^ 
premium  ?   how  much  cheaper  ? 

10.  It  costs  10^,  besides  the  regular  postage,  to  register  a  letter. 
If  the  letter  is  not  deUvered,  the  government  will  pay  the  loss, 
up  to  $50.  If  you  owe  $22,  is  it  cheaper  for  you  to  send  it  by 
registered  letter  or  by  money  order  ?   how  much  cheaper  ? 

11.  If  you  owe  $100  to  a  manufacturer  at  a  distance,  from 
whom  you  have  bought  goods,  how  wiU  you  make  the  payment? 
Tell  why  you  will  make  it  in  that  way,  and  how  much  it  will 
probably  cost  The  premium  on  a  draft  may  be  taken  at  the 
common  rate  of  0.1%. 
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285.  Rate  of  Exchange.  A  money  order  is  always  sold  at  a 
slight  advance  over  its  face,  and  usually  a  bank  draft  costs  more 
than  its  face.  In  each  case  the  rate  of  the  variation  from  the 
face  is  called  the  rate  of  exchange, 

286.  Premium.  If  the  exchange  is  added  to  the  face,  exchange 
is  a^  a  premium^  as  we  have  already  seen. 

287.  Par.   If  there  is  no  exchange,  exchange  is  at  par. 

288.  Discount.  If  the  exchange  is  deducted  from  the  face, 
exchange  is  o^  a  diicaunt. 

For  small  sums,  say  for  $500  or  less.  New  York,  Chicago,  or 
Philadelphia  exchange  usually  sells  at  a  premium  of  about  0.1%. 
This  is  to  pay  the  bank  for  its  trouble  and  for  the  expense  of 
shipping  the  money  when  its  balance  at  these  cities  gets  low. 
Banks  usually  buy  such  drafts  at  their  face  value,  thus  making 
no  charge  for  cashing  them. 

For  large  sums  the  rate  of  exchange  varies.  If  the  Chicago 
banks  owe  the  New  York  banks  12,000,000,  they  must  send  that 
amount  by  express,  an  expensive  proceeding.  If  a  man  in  Chicago 
at  that  time  wished  to  buy  a  draft  on  New  York  for  130,000, 
they  would  charge  him  more  than  usual  because  they  would  have 
to  express  that  much  more  to  New  York ;  but  if  a  man  in  New 
York  wished  to  buy  a  draft  on  Chicago,  he  might  buy  it  for  less 
than  $30,000  because  the  bank  would  get  its  money  at  once,  and 
the  risk  and  expense  of  transmitting  it  would  be  saved. 

The  premium  or  discount  is  usually  quoted  as  a  certain  per 
cent  of  the  face  of  the  draft,  but  sometimes  as  so  much  on  $1000, 
a  fraction  of  $1000  counting  as  $1000.  In  the  latter  case  the 
quotation  of  ^%  premium  is  the  same  as  that  of  $2.50  premium. 

The  explanation  of  the  Clearing  House,  a  place  where  bank  officials  of  a  dty 
meet  daily  to  exchange  drafts  and  checks  and  to  pay  balances  due  one  another, 
is  too  technical  for  most  classes,  and  if  given  at  all,  this  should  be  done  orally. 
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WKITTEN  SXXRCISB 
Find  the  coit  of  the  follotvinff  drafts: 

1.  ♦3756.70,  at  par.  4.  fSSOO,  0.1%  discount 

2.  $750,  0.2%  premium.  5.  16750,  :^jf%  premium. 

3.  $2450,  0.1%  premium.  6.  $17,500,  0.2%  discount. 

7.  What  is  the  cost  of  a  draft  on  San  Francisco  for  $5200 
at  I  %  discount  ?    Write  the  draft 

8.  What  must  be  paid  in  Rahway  for  a  draft  on  Chicago 
for  $3400,  exchange  being  at  ^%  premium? 

9.  A  draft  for  $4800  was  bought  for  $4794.   Was  exchange 
at  a  premium  or  a  discount  ?   What  was  the  rate  ? 

10.  When  a  Boston  draft  for  $35,000  can  be  bought  in  New 
Orleans  for  $34,930,  is  exchange  at  a  premium,  at  par,  or  at  a 
discount  ?    What  is  the  rate  ? 

11.  If  J.  R.  Glover  draws  on  J,  B.  Thornton  for  $250,  and 
the  banks  charge  0.1%  for  collection,  what  are  the  net  proceeds 
that  Glover  will  receive  ?   Write  the  draft 

12.  My  agent  in  Toronto  sells  a  house  for  me  for  $2500«  He 
charges  2%  commission,  and  the  bank  charges  $2.50  premium 
for  a  draft  for  any  amount  between  $2000  and  $2500.  What 
sum  does  he  remit  to  me  ? 

13.  A  telegraphic  money  order  costs  twice  the  rate  for  a 
ten-word  message,  plus  1%  premium  on  the  face.  A  ten-word 
message  from  Trenton  to  Kansas  City  costs  60  ^  How  much  will 
a  telegraphic  money  order  for  $375  cost  ? 

14.  Mr.  Edgcomb  of  Denver  owes  $8248.24  to  Mr.  Noorse  in 
that  city.  Mr.  Nourse  has  gone  to  New  York  on  business 
and  asks  that  the  money  be  sent,  less  the  cost  of  exchange. 
Exchange  being  at  0.1%  premium,  what  is  the  face  of  the  draft  ? 
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SEVISW  PROBLEMS 

1.  Find  the  amount  of  principal  and  interest  of  1600,  com- 
pounded semiannually,  at  the  rate  of  4%,  for  5  yr. 

2.  A  man  deposits  $750  in  a  savings  bank  on  July  1,  1918. 
His  further  deposits  are  as  follows:  Aug.  1,  1918,  $30;  Sept  15, 
1918,  $25;  Dec.  31, 1918,  $100;  June  15, 1919,  $50.  He  draws 
out  money  as  follows:  Oct  12, 1918,  $40 ;  June  20, 1919,  $75 ; 
Aug.  2,  1919,  $20 ;  Aug.  15,  1919,  *30 ;  Sept  12,  1919,  $25. 
The  savings  bank  pays  1%  every  three  months  on  the  smallest 
balance  for  the  preceding  quarter,  on  Jan.  1,  April  1,  July  1,  and 
Oct  1.   Find  his  balance  on  Jan.  1,  1920. 

3.  Make  out  a  deposit  slip  for  the  following  deposits,  naming 
some  bank  in  your  vicinity:  bills,  $575;  gold,  $35;  silver,  $72.25; 
checks,  $48.25,  $72.50,  $61.30,  $227.52,  and  $86.95.  If  your 
balance  was  $326.42  before,  how  much  was  it  after  the  deposit  ? 

4.  A  merchant's  balance  on  the  first  of  the  month  was  $1725.60. 
He  has  smce  deposited  $37.50,  $296.75,  $21.80,  $572.32,  and 
♦217.66.  He  has  given  checks  for  $128.92,  $27.36,  $18.92, 
♦78.76,  and  $273.96.    How  much  is  his  present  balance? 

5.  Make  out  a  90-day  note  for  $1250,  dated  to-day,  payable  to 
R.  P.  Foster,  or  order,  at  some  bank  in  your  vicinity.  Discount  it 
at  6^.  If  with  the  proceeds  you  buy  10  shares  of  stock  and  pay 
♦108.50  a  share  for  them,  how  much  money  will  you  have  left  ? 

6.  Which  is  the  greater,  the  proceeds  of  a  note  for  $750  for 

one  year,  drawing  interest  at  6%,  and  discounted  on  the  day  of 

its  date  at  5%,  or  the  amount  of  a  note  for  $700  for  one  year 

at  6%  ?   How  much  greater  ? 

In  this  review,  or  earlier  in  this  chapter,  pupils  should  be  encouraged  to  tell 
what  plans  they  have  for  saving  money,  and  in  what  form  of  investment  they 
would  put  their  money  if  it  amounted  to  a  considerable  sum.  This  may  be  tact- 
fully done  ao  ae  to  ^courage  no  boasting  or  rivalry. 


LITTLE  EXAMINATIONS 

I.  Fi7id  the  cost  of  postal  money  orders  for : 

1.  ♦2.75.  2.  ♦5.50.  3.  ♦10.75.  4.  %Z5. 

Refer  to  the  rates  given  on  page  158.  Each  answer  should  include  the 
amount  sent  and  the  charge  made  by  the  post  office. 

Find  the  cost  of  these  drafts  at  the  premiums  stated  : 
6.  *3750,  0.1%.  6.  *4800,  0.2%.  7.  *725,  J%. 

Find  the  cost  of  these  drafts  at  the  premiums  per  flOOO  stated  : 
8.  11500,  *1.50.     9.  *3750,  $1.60.      10.  $25,750,  %im. 

II.  Find  the  cost  of  these  drafts  at  the  discounts  stated : 

1.  17500,  0.1%.         2.  $4500,  ^%.         3.  *25,000,  3^^%. 

4.  Find  the  discount  on  a  note  for  $725  for  60  da.  @  6%. 

5.  Make  out  a  check  for  |2.75  and  a  bank  draft  for  |50. 

6.  Make  out  a  promissory  note  for  ♦17.50. 

7.  Make  out  a  deposit  slip  for  four  items  deposited. 

8.  Make  out  a  commercial  draft  for  $75. 

9.  What  is  the  cost  of  a  draft  for  $1750  at  par? 

10.  Find  the  cost  of  a  draft  for  $1800  at' 0.1%  premium. 

III.  Find  the  discounts  and  the  proceeds  on  the  following : 

1.  $350,  30  days,  6%.       4.  $375,  60  days,  6%. 

2.  $625,  60  days,  5%.        6.  $4275,  60  days,  5%, 

3.  $800,  60  days,  6%.        6.  $3450,  90  days,  5%. 
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I.  DRILL  SECTION 

WRITTEN 

EZSRCI6B 

• 

I 

II 

III 

IV 

a  »275 

0.1%  premium 

♦217.50 

0.3%  premium 

b  H50 

0.2%  discount 

$316.75 

2ir%  premium 

c  n250 

0.1%  discount 

♦425.25 

-^^  discount 

d  »1500 

0.2%  premium 

♦675.75 

0.4%  discount 

e  »1875 

0.8%  discount 

♦842.36 

0.4%  premium 

1.  For  each  sum  in  columns  I  and  III  above  find,  in  turn,  the 
premium  or  the  discount  at  each  of  the  rates  in  II  and  IV. 
This  gives  100  examples.  The  teacher  should  select  as  many  as  necessary. 


I 


n 
0.23 
0.82 
0.41 
0.68 


m 
4L8 
62.1 
67.9 
71.8 


rvr 
1.276 
2.007 
3.982 
4.871 


V 

^ 


VI 

12,250 
13,175 
16,022 
19,685 


In  each  of  the  six  columns  above  perform  thefollotoing  operations, 
carrying  each  decimal  fraction  to  two  decimal  placet : 

2.  a  +  i.  6.  c?  —  a.  10.  J  +  c.  14.  a  x  b. 

Z.  h  —  a.  7.  c-8-a.  W.  c—h.  15.  i  +  a. 

A.  a  +  d.  6.  ex  a.  12.  c  +  d.  16.  ax  d. 

5.  a  +  c.  9.  bxd.  13.  d— a.  11.  d-i-a. 
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II.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  EXERCISE 

1.  How  do  you  ascertain  the  interest  due  on  the  first  day  of 
the  year  on  an  account  in  a  savings  bank  ? 

2.  Which  pays  the  better  interest  at  the  same  rate,  if  the 
money  is  left  undisturbed  for  five  years,  a  promissory  note  or  a 
deposit  in  a  savings  bank  ?    Why  ? 

3.  How  do  you  fill  out  a  deposit  slip  ?  After  entering  the 
items,  what  operation  do  you  perform  ?  How  do  you  make  sure 
that  the  result  is  correct  ? 

4.  How  do  you  find  the  discount  on  a  promissory  note  ? 

5.  If  a  note  drawing  a  certain  rate  of  interest  is  discounted 
on  the  day  it  is  made,  at  the  same  rate,  are  the  proceeds  greater 
than  the  face,  or  equal  to  it,  or  less  ?    Why  is  this  ? 

6.  How  can  a  manufacturer  discount  a  claim  against  a  pur- 
chaser, the  claim  not  being  yet  due  ?   How  is  the  discount  found  ? 

7.  If  you  know  the  proceeds  and  the  rate  of  discount,  how 
do  you  find  the  face  of  a  note  ? 

8.  If  you  know  the  face  of  a  note  and  the  proceeds,  how  do 
you  find  the  disciount  ? 

9.  If  you  know  the  face  of  a  note  and  the  proceeds,  how  do 
you  find  the  rate  of  discount  ? 

10.  If  you  cliange  money  from  a  postal  savings-bank  to  a  gov- 
ernment bond,  how  much  higher  rate  of  interest  do  you  get  ? 

11.  If  a  dealer  buys  some  produce  and  agrees  to  pay  for  it  in 
90  days,  with  interest  at  6%,  and  the  seller  takes  a  note  and  at 
once  discounts  it  at  5%,  will  he  receive  more  than  the  selling 
price,  or  the  same  amount,  or  less  ?    Why  ? 
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m.  INDUSTRIAL  PROBLEMS 

HOHXT  nr  FSRTILIZSRS 

!•  George's  big  brother  has  come  home  from  the  agricultural 
college  and  his  father  decides  that  on  their  farm  they  ought  to 
try  more  modem  methods  of  feeding  their  plants.  His  brother 
tells  him  that  they  need  nitrogen,  phosphoric  acid,  and  potash, 
and  that  if  these  are  put  in  the  soil  by  means  of  fertilizers  the 
plants  grow  better.  George's  brother  tried  applying  #2.16  worth 
of  fertilizer  to  one  acre  of  a  field,  and  the  increase  in  the  yield 
of  corn  was  8.6  bu.  Corn  being  worth  40^  a  bushel,  what  was 
the  value  of  the  increase  ?  The  value  of  the  increase  was  how 
much  more  than  the  fertilizer  cost? 

2.  George's  brother  tried  another  kind  of  fertilizer  on  another 
acre  of  corn,  paying  f  3.46  for  this  kmd.  He  increased  the  yield 
7.2  bu.  If  com  was  worth  40^  a  bushel  at  that  time,  was  this 
experiment  profitable  or  not?    Find  the  gain  or  loss. 

3.  George's  brother  knew  of  another  fertilizer,  said  to  be  ex- 
cellent for  wheat,  and  put  ♦S.IQ  worth  on  an  acre.  The  increase 
in  yield  was  8.4  bu.,  and  wheat  was  then  selling  on  the  farm  at 
80^  a  bushel.    What  was  the  gain  or  loss  in  this  case? 

4.  George's  brother  explained  to  him  that  a  complete  fertilizer 
is  one  containing  all  three  of  the  foods  that  a  plant  needs. 
These  are  nitrogen,  phosphoric  acid,  and  potash.  A  formula 
written  2-8-2  means  that  this  fertilizer  contains  2%  nitrogen, 
8%  phosphoric  acid,  and  2%  potash.  How  many  pounds  are 
there  of  each  of  these  foods  in  a  ton  of  2-8-2  fertilizer  ? 

In  trade,  the  order  of  the  formula  given  in  Ex.  4  is  often  stated  thus : 
nitrogen,  potash,  phosphoric  acid  instead  of  nitrogen,  phosphoric  acid, 
potash.  In  this  book  the  order  recommended  by  experiment  stations  and 
given  in  £x.  4  is  followed.   Pupils  should  inquire  as  to  local  customs. 
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5.  George's  brother  showed  the  picture  given  below,  repre- 
senting different  yields  of  wheat,  and  asked  him  to  find  how 
many  pounds  of  nitrogen,  phosphoric  acid,  and  potash  there  are 
in  300  lb.  (the  amount  used  per  acre)  of  the  fertilizer  that  gave 
the  85-bushel  yield.   How  many  pounds  are  there  of  each  ? 


4-8-4  FORMULA 
35  BU.  PER  ACRE 


UNFERTILIZED 
15  BU.  PER  ACRE 


4-0-4  FORMULA 
17  BU.  PER  ACRE 


6,  In  the  same  picture,  what  is  omitted  in  the  17-bushel  yield  ? 
How  many  pounds  of  each  of  the  other  important  plant  foods  are 
there  in  300  lb.  of  this  fertilizer  ?    How  many  are  there  in  a  ton  ? 


J  Jfk~     -^Zj!^     ■-^ILjSik^ 


4-8-0  FORMULA 
33  BU.  PER  ACRE 


UNFERTILIZED 
15  BU.  PER  ACRE 


0-8-4  FORMULA 
30  BU.  PER  ACRE 


7.  In  the  above  picture,  which  also  represents  different  yields 

of  wheat,  how  many  pounds  of  each  of  the  three  plant  foods  are 

there  in  300  lb.  of  fertilizer  ? 

Teachers  in  niral  schools  should  talk  with  practical  farmers  on  this  subject 
and  get  the  pupils  to  do  so.  Different  localities  have  different  soils,  and  hence 
the  question  of  fertilizers  is  to  some  extent  a  local  one.  Agricultural  colleges 
are  glad  to  give  farmers  expert  advice  as  to  the  best  fertilizers  to  use  for 
various  crops  in  various  kinds  of  soil.  In  rural  schools  the  pupils  should  be 
encouraged  to  make  inquiries  as  to  the  success  of  commercial  fertilizers. 


CHAPTER  XII 
CIVIC  AND  BUSINESS  RELATIONS 

289.  Meaning  of  Taxes.  Some  boys  in  school  wanted  to  organize 
a  baseball  team.  They  found  that  they  could  rent  a  piece  of  land 
for  a  ball  field  for  ^4  a  month,  and  decided  that  they  needed 
15.50  at  once  for  balls  and  bats.  Each  boy  bought  his  own  suit, 
but  they  had  to  raise  ♦O.SO  for  the  first  month.  They  decided 
that  ten  boys  should  be  allowed  to  join,  and  that  each  should 
pay  his  share,  which  was  95^  for  the  first  month.  This  95^  was 
a  tax  upon  each  member  of  the  club. 

A  class  wished  to  buy  a  picture  for  tlie  schoolroom.  There 
were  30  pupils  in  the  class,  and  the  picture  cost  ♦3.90.  Each 
pupil  agreed  to  pay  his  share.  A  committee  was  appointed,  and 
each  member  of  the  class  was  taxed  13  ^.  Here  the  total  tax  on  the 
class  was  $3.90,  the  tax  of  each  pupil  was  13^,  the  committee 
levied  a  tax  of  13^  on  each,  and  a  collector  received  the  money. 

A  village  needed  ^8000  for  building  a  new  schoolhouse,  and 
its  citizens  voted  to  raise  the  amount  by  a  tax.  The  sum  was 
so  large  that  it  would  not  be  fair  to  make  each  citizen  pay  the 
same  amount,  so  each  one  was  required  to  pay  according  to  the 
value  of  his  property.  In  this  way  those  who  had  more  property 
were  taxed  more  than  those  who  had  little  property.  A  man  who 
owned  #10,000  worth  of  property  was  required  to  pay  twice  as 
much  as  one  who  owned  #5000  worth,  and  half  as  much  as  one 
who  owned  #20,000  worth.  This  is  the  rule  of  taxation  usually 
followed  by  states,  cities,  villages,  and  counties. 
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290.  Expenses  of  a  City,  County,  or  Village.  It  costs  a  large 
amount  of  money  to  run  a  city,  county,  or  village.  In  a  city  the 
streets  have  to  be  cleaned,  lighted,  and  kept  in  repair ;  the  police- 
men have  to  be  paid;  the  fire  department  has  to  be  kept  up; 
the  city  buildings  have  to  be  cared  for ;  the  city  officers  have  to 
be  paid ;  the  schools  have  to  be  supported ;  and  there  are  many 
other  expenses.  In  the  county  the  roads  have  to  be  kept  in  good 
condition,  bridges  have  to  be  built  and  kept  in  lepair,  and  the 
officers  have  to  be  paid. 

For  example,  suppose  that  all  the  expenses  of  a  certain  city 
amount  to  about  ♦470,000.  The  city  may  decide  to  attempt  to 
raise  by  tax  #480,000,  so  as  to  have  a  little  margin.  If  the 
property  of  the  citizens  is  valued  at  ♦60,000,000,  each  dollar 
of  property  ought  to  pay  #480,000 -*- 60,000,000,  or  ♦0.008; 
that  is,  every  dollar  should  pay  8  mills.  In  this  case  8  mills  is 
called  the  tax  rate. 

291.  State  and  Local  Taxes.  State  and  local  taxes  are  usually 
a  certain  per  cent  levied  on  the  land,  money,  and  other  property 
of  individuals,  business  concerns,  and  corporations. 

292.  Assessors.  The  property  to  be  taxed  is  valued  by  officers 
called  assessors.  The  value  placed  by  the  assessors  upon  property 
for  taxation  is  called  the  assessed  valuation. 

293.  Tax  Rate.  Upon  the  assessed  valuation  a  certain  tax 
rate  is  fixed.  Tlie  words  tax  rate  are  often  used  to  designate  the 
number  of  mills  of  tax  on  eac^h  dollar  of  valuation.  Thus,  a  tax 
of  5J  mills  means  ijj  mills  on  a  dollar. 

Male  citizens  over  21  years  of  age  pay  a  poll  (head)  ^ox  in  many  places. 
This  tax  may  be  levicnl  by  the  states,  the  county,  or  the  local  taxing  body, 
or  by  all  three,  and  tlie  amount  of  the  poll  tax  varies,  but  it  is  usually 
between  $1  and  |3. 
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294.  Finding  the  Tax  Rate.   If  a  village  with  an  assessed  val- 
uation of  ♦3,200,000  must  raise  $16,800,  what  is  tlie  tax  rate? 
♦16,800  +  3,200,000  =  $0.005J. 

That  is,  for  every  dollar  of  prop- 
erty that  a  person  living  in  the  village 
owns,  he  must  pay  5^  mills  of  tax. 
Although,  as  we  have  seen,  the  mill 
is  not  coined,  it  is  sometimes  used  for 
such  purposes  as  this. 


♦0.005^ 
32ppppp)$0.168pp 
160 
8 


295.  Finding  the  Tax.  After  the  tax  rate  has  been  determined 
for  the  village,  city,  county,  or  other  political  division,  the  tax  of 
each  taxpayer  can  be  found. 

If  a  man's  property  is  assessed  at  ♦12,000,  for  example,  and 

the  tax  rate  is  5  J  mills,  he  must  pay  5^  mills  on  every  dollar ; 

that  is,  he  must  pay  12,000  x  5^  mills ;  or,  what  is  the  same 

thing,  he  must  pay  «.005^  x  ^12,000,  which  is  ♦eS. 

The  method  of  collecting  the  tax  varies  8o  much  in  different  parts  of  the 
country  that  the  teacher  should  have  the  pupils  inquire  at  home  and  bring  the 
information  to  school. 

WRITTEN  EXERCISE 

1.  If  the  tax  rate  is  8  mills  on  ♦I,  what  are  the  taxes  of  a 
man  whose  property  is  assessed  ♦SOOO  ? 

2.  If  the  tax  rate  is  ♦2.18  on  ♦lOO,  what  are  the  taxes  of  a 
man  whose  property  is  assessed  ♦SOOO  ? 

Find  the  taxes  paid  on  the  following^  at  the  rates  specified : 

3.  ^8500,  7|  mills  on  ♦l.  5.  ♦16,500,  ♦1.46  on  ♦lOO. 

4.  ♦9250,  7.4  mills  on  $1.         6.  ♦13,800,  ^0.45  on  ♦lOO. 

7.  The  assessed  valuation  of  a  certain  city  is  ♦75,000,000  and 
the  total  tax  levied  is  ♦675,000.    What  is  tlie  tax  i*ate  ? 
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WSITTSN  EXESCISB 
Find  the  taxes  at  S^ mills  on  the  follovnng  amounts: 

1.  »6500.  4.  #7675.  7.  #24,400.         10.  $23,250. 

2.  ♦8760.  6.  ♦12,000.        8.  ♦23,500.  11.  ♦18,875. 

3.  ♦4875.  6.  ♦16,500.        9.  ♦31,100.  12.  ^45,250. 

Find  the  taxes  at  8  mills  on  the  following  amounts: 

13.  ♦4500.  17.  ^7000.  21.  ^6750.  25.  ♦32,500. 

14.  ♦6500.  18.  ♦4550.         22.  ^8500.  26.  ^38,500. 

15.  ♦SOOO.  19.  ♦8750.  23.  ^12,000.  27.  ♦45,250. 

16.  ^4600.  20.  ♦9750.         24.  ♦25,000.         28.  ♦75,750. 

29.  The  tax  rate  is  9.6  mills.  What  is  the  tax  on  property 
assessed  at  ♦eSOO  ? 

30.  The  tax  rate  is  12  mills.  What  is  the  tax  on  property 
assessed  at  ♦22,800  ? 

31.  The  tax  rate  is  ^1.23  on  ♦lOO.  What  is  the  tax  on  prop- 
erty assessed  at  ♦12,500  ? 

32.  If  a  man's  tax  is  ^195  and  the  rate  is  13  mills  on  a  dollar, 
find  the  assessed  valuation  of  his  property.  What  is  the  assessed 
valuation  of  the  property  of  a  man  whose  tax  is  ^234  ? 

33.  If  the  state  tax  is  1.1  mill,  the  county  tax  8.6  mills,  and 
the  town  tax  4.2  mills,  what  tax  must  a  man  pay  on  ^8000  ? 

Local  problems  of  this  kind  should  be  brought  to  class. 

34.  A  man  died,  leaving  an  estate  valued  at  ^23,750,  of  wliich 
♦22,000  was  willed  to  his  children  and  the  rest  to  his  nephew. 
Under  the  laws  of  his  state  there  is  no  inheritance  tax  to  be  paid 
by  children,  but  4%  nuist  be  paid  by  the  nephew.  What  inher- 
itance tax  must  be  paid  by  the  nephew  ? 

The  details  of  the  inheritance  tax  varies  in  different  states. 
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296.  Expenses  of  the  United  States  Government.  The  expenses 
of  the  United  States  government  vary  from  year  to  year,  but 
they  average  about  $1,900,000  a  day,  or  about  ♦700,000,000  a 
year.   Some  items  of  our  income  and  expenditures  are  as  follows : 

Income 

Customs  (duties  on  imported  goods)  .  .  .  $300,000,000 
Internal  revenue  (tobacco,  etc.)  ....  380,000,000 
Income  tax  and  miscellaneous 80,000,000 

JExpenditures 

War  Department $174,000,000 

Navy  Department 140,000,000 

Pensions 178,000,000 

Indians 20,000,000 

Salaries,  diplomatic  service,  etc 194,000,000 

WRITTEN  EXERCISE 

1.  When  our  income  was  $724,000,000,  our  customs  receipts 
were  $319,000,000.   Customs  were  what  per  cent  of  the  income  ? 

2.  Taking  our  expenditures  as  $701,000,000  a  year,  what  per 
cent  of  this  goes  to  the  War  Department,  as  above  stated  ?  to 
the  Navy  Department  ?  to  pensions  ? 

3.  In  a  certain  year  the  government  received  an  income  of 
$155,000,000  from  taxes  on  spirits,  43^%  as  much  from  taxes 
on  tobacco,  and  4J%  less  on  fermented  liquors  than  on  tobacco. 
Find  the  total  receipts  from  these  sources, 

4.  In  a  certain  year  the  internal  revenue  receipts  amounted  to 
♦344,000,000.  The  largest  amount  paid  by  any  state  was  16f  % 
of  this  total,  which  was  paid  by  Illinois.  What  was  this  amount  ? 
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297.  Tariff.  The  United  States  collects  a  large  part  of  its 
income  by  a  tax  on  goods  brought  into  the  country.  This  income 
is  called  customs  revenue^  tariffs  or  dvty. 

298.  Customhouse.  Customs  revenue  is  collected  at  customr 
houses.    These  are  situated  at  ports  of  entry. 

299.  Classes  of  Goods.  Goods  imported  may  be  on  the  free 
list,  and  not  subject  to  duty,  as  raw  silk ;  subject  to  ad  valorem 
(on  the  value)  duty,  a  certain  per  cent  on  the  value  at  the  place 
of  purchase,  as  books,  on  which  the  duty  is  15^  ad  valorem; 
subject  to  specific  duty,  a  certain  amount  per  bushel  etc.,  as 
apples,  on  which  the  duty  is  10^  per  bushel  of  50  lb. ;  subject 
to  both  ad  valorem  and  specific  duty,  as  perfumery,  on  which  the 
duty  is  40^  per  pound  and  15%  ad  valorem. 

ORAL  EXERCISS 

State  the  duty  on  the  following  : 

1.  700  lb.  of  firecrackers,  duty  6  ^  per  pound. 

2.  1  T.  of  Roman  candles,  duty  10^  per  pound. 

3.  #100  worth  of  beads,  duty  35%. 

4.  $800  worth  of  buttons,  duty  25%. 

5.  1200  worth  of  dolls,  duty  35%. 

6.  $700  worth  of  furs,  duty  40%. 

7.  $500  worth  of  fans,  duty  50%. 

8.  $2000  worth  of  jewehy,  duty  50%. 

9.  $1250  worth  of  pearls,  duty  20%. 

10.  250  (loz.  pairs  of  gloves,  duty  $1  per  doz. 

11.  7000  pineapples,  duty  $5  per  thousand. 

12.  6000  lb.  of  cork  bark,  duty  4^  per  pound. 
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WRITTEN  EXERCISE 

1.  How  much  is  the  duty  on  $4350  worth  of  needles  at  20%  ? 
Is  this  specific  duty  or  ad.  valorem  duty  ? 

2.  How  much  is  the  duty  on  3500  bu.  of  barley  at  15^  per 
bushel  ?    Is  this  specific  duty  or  ad  valorem  duty  ? 

3.  Find  the  duty  on  2750  lb.  of  hops  at  IG^  a  pound, 

4.  How  much  is  the  duty  on  ♦75(35  worth  of  horses  at  10%  ? 

5.  How  much  is  the  duty  on  9750  bu.  of  oats  at  6  ^  a  bushel  ? 

6.  A  dealer  imports  375  lb.  of  maple  sugar  from  Canada. 
How  much  is  the  duty  at  8^  per  pound  ? 

7.  A  grocery  house  imports  #1250  worth  of  cheese  from 
Canada.   How  much  is  the  duty  at  20%  ? 

8.  A  dealer  imports  2750  lb.  of  butter.    How  much  is  the 
duty  at  2^^  per  pound  ? 

9.  The  duty  on  honey  is  10^  per  gallon.    If  a  dealer  imports 
975  gal.,  how  much  is  the  duty  ? 

10.  A  dealer  imported  475  T.  of  straw,  paying  duty  at  the 
rate  of  50^  per  ton.   How  much  duty  was  paid  ? 

11.  How  much  is  the  duty  on  15  sets  of  Thackeray's  works  at 
JE7  (7  English  pounds)  a  set,  allowing  14.87  to  the  pound,  the 
duty  being  15%  ? 

12.  How  much  is  the  duty  on  2  doz.  sets  of  Scott's  works  at 
£4  10s.  (4  pounds  10  shillings,  or  ^4^)  a  set,  allowing  $4.87 
to  the  pound,  the  duty  being  15%  ? 

13.  How  much  is  the  duty  on  2000  yd.  of  carpet,  invoiced  at 
♦1.50  a  yard,  at  50%? 

14.  The  duty  on  cigars  is  ♦4.50  per  pound,  plus  25%  ad 
valorem.  If  the  cons^nment  weighs  275  lb.  and  is  worth  ♦825, 
how  much  is  the  total  duty  ? 
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300.   Income  Tax.    The  United  States  secures  part  of  the 

money  needed  to  run  the  government  by  means  of  a  tax  on 

incomes.    Every  citizen  of  the  United  States,  whether  residing  at 

liome  or  abroad,  and  every  person  residing  in  the  United  States, 

is  required  to  pay  to  the  government  1%  of  his  income  each  year, 

^3000  of  the  income  being  exempt  from  taxation.    In  the  case 

of  a  husband  and  wife  living  together,  their  combined  income  is 

taxed  only  on  the  amount  that  exceeds  ♦4000.   Persons  whose 

incomes  exceed  ^20,000  per  year  are  taxed  more  heavily ;  there 

is,  for  example,  aa  extra  tax  of  1%  on  incomes  in  excess  of 

♦20,000  and  not  exceeding  150,000,  and  this  extra  tax  increases 

in  rate  as  the  income  becomes  larger. 

The  minor  details  and  other  exemptions  of  this  tax  need 
not  be  considered  in  school. 

For  example,  a  married  man  has  an  income  of 
♦5000  a  year.    How  much  is  his  income  tax  ? 
He  has  an  exemption  of  ^4000,  as  a  married  man. 
He  pays  1  %  on  the  excess. 
Therefore  his  income  tax  is  1%  of  ♦lOOO,  or  ♦lO. 
The  income  in  this  case  means  the  total  income  of  husband  and  wife. 

WRITTEN  EXERCISE 

1.  An  unmarried  man  has  an  income  of  ♦SSOO  a  year.  What 
is  Ids  income  tax  ? 

2.  A  married  man  has  an  income  of  ♦SSOO  a  year,  and  another 
has  an  income  of  ^7500  a  year.   Find  the  income  tax  of  each. 

3.  A  married  man  has  an  income  of  ♦25,000.  What  is  his 
regular  income  tax  of  1%  ?  He  pays  an  extra  1%  on  the  excess 
of  his  income  above  ♦20,000.   How  much  is  his  total  tax? 

4.  In  Ex.  8,  what  would  be  his  total  income  tax  if  the  man 
were  not  married  ? 


TAXING  THE  MANUFACTURER  425 

301.  Taxing  the  Manufacturer.  Not  only  do  persons  pay  taxes 
to  the  government,  but  manufacturing  establishments  have  to 
do  the  same.  These  establishments  are  usually  taxed  by  cities 
and  states  on  the  value  of  their  property,  and  by  the  government 
on  their  income  and  through  duties  on  imports. 

WRITTEN  EXSRCISB 

1.  A  manufacturer  needs  some  crucible  plate  steeL  He 
decides  to  buy  #12,650  worth  in  England.  The  duty  is  12% 
ad  valorem.  How  much  does  the  shipment  cost  including  the 
duty,  but  not  including  the  freight  ? 

2.  A  manufacturer  needed  a  supply  of  galvanized  iron  wire. 
He  placed  the  order  in  Germany  for  #5467  worth.  How  much 
duty  must  he  pay,  the  rate  being  15%  ? 

3.  In  a  large  factory  a  time  detector  records,  by  electricity, 
the  places  visited  by  the  watchman  in  his  jounds,  and  the  hours. 
The  factory  purchased  a  detector  in  Germany  for  ♦286,  and  paid 
15%  duty  on  it  and  $7.20  transportation  charges.  How  much 
did  it  cost  the  factory  ? 

4.  A  clothing  manufacturer  is  taxed  on  his  manufacturing 
plant.  This  is  assessed  at  $75,000,  and  the  tax  rate  is  6|  mills. 
How  much  is  his  tax  ? 

5.  The  income  tax  applies  also  to  the  entire  net  income  of 
every  business  carried  on  by  a  corporation  in  the  United  States. 
If  the  net  taxable  income  of  a  certain  corporation  is  #17,500, 
what  is  the  amount  of  the  tax? 

6.  A  manufacturing  establishment  wishes  to  import  some 
lithographic  advertising  matter  from  Germany.  The  quality  of 
material  desired  is  subject  to  a  duty  of  7^  per  pound,  and  the 
amount  desired  weighs  748  lb.  What  is  the  amount  of  the  duty? 

Q8 
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302.  Nature  of  Insurance.  If  your  house  should  bum,  the  loss 
would  be  very  great  to  you  and  your  family.  It  would  come  sud- 
denly, without  any  chance  of  providing  for  it,  and  a  long  time 
might  be  needed  to  save  the  money  for  a  new  house.  A  sudden 
calamity  like  this  means  a  great  loss  to  those  who  bear  it  On 
this  account  people  sometimes  join  together  and  contribute  a 
small  sum  each  year,  and  if  the  house  of  any  one  of  them  bums, 
they  pay  him  enough  to  build  a  new  house  from  the  money  they 
have  collected.  Thus  no  one  of  them  suffers  any  great  loss,  and 
every  one  feels  sure  that  if  a  fire  comes  he  will  be  protected  as 
far  as  possible. 

This  shows  the  general  nature  of  insurance.  Usually,  how- 
ever, instead  of  a  number  of  people  joining  together  and  paying 
a  little  each  year,  they  pay  annually  a  small  sum  (a  premiurn)  to 
an  insurance  company,  which  agrees  to  pay  for  some  specified 
loss.  This  company  goes  to  the  trouble  of  getting  many  people 
to  join  for  protection  «tfid  collects  their  contributions,  charging 
a  certain  amount  for  its  work. 

303.  Insurance.  A  written  agreement  to  compensate  any  one 
for  some  specified  loss  is  called  insurance. 

304.  Policy.  The  written  agreement  of  an  insurance  company 
to  pay  a  certain  amount  in  case  of  loss  is  called  a  policy, 

305.  Face  of  the  Policy.  The  amount  specified  to  be  paid  in 

case  of  loss  is  called  the  face  of  the  policy. 

The  teacher  should  encourage  the  pupils  to  make  inquiry  as  to  the  insurance 
of  houses  and  of  various  forms  of  property  in  the  vicinity,  and  to  report  to 
the  class,  avoiding  all  matters  of  a  purely  personal  nature.  In  particular,  the 
value  of  life  and  accident  insurance,  of  fire  insurance,  and,  in  some  places,  of 
tornado  insurance  and  plate-glass  insurance  should  be  mentioned.  In  states 
where  there  is  a  workmen^s  compensation  act,  it  should  be  explained  that  this 
forms  a  kind  of  insurance,  and  the  leading  features  should  be  ascertained, 
particularly  with  reference  to  the  industries  of  the  locality. 
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306.  Premium.  The  cost  of  insurance  is  called  the  premium. 
The  rate  of  premium  in  fire  insurance  is  usually  stated  as  a 
certain  sum  for  each  #100  of  the  face  for  a  certain  period  of 
years,  generally  from  1  yr.  to  5  yr. 

What  is  the  premium  for  insuring  a  store  for  f 4000  against 
loss  by  iSre,  at  #1.20  a  year  ? 

40  X  $1.20  =  |48,  the  premium. 

ORAL  EXERCISE 

1.  What  is  the  premium  on  a  policy  for  ♦GSO  at  80^  ? 

2.  What  is  the  premium  on  a  policy  for  $8000  at  60^  ? 

3.  A  man  paid  $50  for  insuring  a  house,  the  rate  being  $2.50. 
What  was  the  face  of  the  policy  ? 

State  the  premiums  on  thefollounnff  policies  at  the  rates  specified  : 

4.  $1000,  50^.     8.  $1750,  $1.     12.  $3500,  $1.20. 

5.  $2000,  80^.     9.  $3750,  $2.     13.  $6250,  $2.25. 

6.  #1250,  $1.     10.  $725,  $2.      14.  $10,000,  $0.80. 

7.  #4250,  $2.     11.  $825,  $2.      15.  $50,000,  $1.50. 

State  the  faces  of  the  policies,  given  the  following  premiums  and 
rates: 

16.  »25,  »2.50.  18.  $40,  $2.  20.  $13.76,  $1. 

17.  »17.50,  $1.  19.  $80,  $1.  21.  $18.50,  50^. 

State  the  rates,  given  the  following  faces  of  policies  ani  premiums  : 

22.  #5000,  $25.  24.  $5000,  $50.         26.  $7500,  $160. 

23.  ieOOO,  $60.  25.  $4000,  $80.         27.  $6500,  $130. 

28.  A  building  worth  $8000  is  insured  for  |  of  its  value  at  $1. 
What  is  the  premium  ? 
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WRITTEN  BXSRCISE 

1.  At  10.95,  what  is  the  premium  on  a  |2500  policy? 

2.  At  ILIO,  what  is  the  premium  on  a  12800  policy  ? 
8.  At  ll.lS,  what  is  the  premium  on  a  13750  policy  ? 

4.  A  building  worth  |12,000  is  insured  for  J  of  its  value  at 
11.10.   What  is  the  premium? 

6.  If  you  insure  the  contents  of  your  store  for  16000,  what 
is  the  premium  at  |1.25  ? 

6.  The  premium  for  insuring  some  property  at  |1.50  is  |52.50. 
What  is  the  face  of  the  policy  ? 

7.  A  man  insured  his  factory,  valued  at  |135,000,  for  ^  of 
its  value,  at  ILOO.   What  was  the  premium  ? 

8.  A  dealer  insured  his  stock  of  goods,  valued  at  |14,000, 
for  J  of  its  value,  at  ILGS.   What  was  the  premium  ? 

9.  If  a  three-year  policy  for  11750  costs  127,  what  is  the 
rate  of  premium  for  the  8  years  ?   What  is  the  rate  per  year  ? 

10.  If  a  three-year  policy  for  13000  costs  136,  what  is  the 
rate  of  premium  for  the  3  years  ?   What  is  the  rate  per  year  ? 

11.  A  merchant  insures  his  stock  for  |  of  its  value,  at  11.75. 
The  premium  is  1131.25.    What  is  the  value  of  the  stock? 

12.  A  manufacturer  insures  his  factory  for  |  of  its  value,  at  |2. 
The  premium  is  1210.  What  is  the  face  of  the  policy  ?  What  is 
the  value  of  the  factory  ? 

13.  A  factory  worth  ♦SSjOOO  is  insured  for  |  of  its  value,  at 
♦2.  In  case  of  total  loss,  how  much  would  the  owner  lose,  in- 
cluding his  premium  paid  ? 

14.  A  man  insured  his  library  for  its  full  value,  #2500,  at 
$1.25.  What  was  the  premium?  If  a  fire  destroyed  ^  of  the 
library,  how  much  could  he  recover  ? 
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307.  Life  Insurance.  If  a  man  is  careful  as  to  the  future  and 
considers  the  fact  that  in  later  years  there  will  probably  be  one 
or  more  persons  dependent  upon  him,  he  very  likely  will  wish 
to  insure  his  life.  The  earlier  this  is  done,  the  lower  will  be  the 
premium,  and  the  sooner  he  will  cease  to  make  payments  if  he 
takes  out  a  10-payment,  15-payment,  or  20-payment  policy. 

Premiums  in  life  insurance  are  stated  at  so  much  on  |1000. 
They  vary  with  the  age  of  the  person  insured,  reckoned  at  the 
time  he  takes  out  his  policy. 

The  best  plan  is  to  take  a  policy  in  a  company  of  unquestion- 
able standing,  and  never  forfeit  it  by  nonpayment  of  premiums. 

ORAL  EXERCISE 

State  the  premiums  on  the  following  polideSy  the  premium  an 
flOOO  being  given : 

1.  12000,  126.  6.  110,000,  *29.  11.  #4000,  *22.50. 

2.  laSOO,  »25.  7.  »20,000,  »28.  12.  »12,000,  »25. 

3.  #2000,  »21.  8.  »25,000,  »32.  13.  »5000,  ♦28.40. 

4.  »4500,  *30.  9.  #30,000,  *32.  14.  *2500,  »22.20. 
6.  »3000,  *22.  10.  120,000,  *27.  15.  *1000,  *27.65. 

State  the  face»  of  the  policies^  given  the  following  premiums  and 
tJie  premiums  on  $1000 : 

16.  ♦131,  126.20.     18.  ISS,  ♦27.50.         20.  ♦96.60,  ♦32.20. 

17.  ^175,  ♦25.  19.  ^49,  ♦24.50.         21.  ^63.90,  ^21.30. 

State  the  premiums  on  flOOO^  given  the  following  policies  and 
premiums : 

22.  ^2000,  ^30.        24.  ^4000,  ♦96.  26.  ♦SOOO,  ♦105.50. 

23.  ^3000,  ♦S^        25.  ^5000,  ♦150.        27.  ^6000,  ♦180.50. 
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306.  Kinds  of  Policies.  The  following  are  four  of  the  leading 
kinds  of  life-insurance  policies : 

Ordinary  Life^  the  insured  agreeing  to  pay  during  his  life  a 
certain  premium,  usually  annually  or  semiannually. 

The  rate  is  always  given  as  the  cost  of  IIOOO  worth  of  insur- 
ance ;  that  is,  the  rate  |25.50  means  that  the  annual  premium 
on  a  policy  for  ^1000  is  $25.50.  Some  insurance  companies 
allow  dividends  each  year,  thus  reducing  the  premium  slightly. 

Limited  lAfe^  the  premiums  being  payable  for  some  fixed 
number  of  years,  as  twenty,  after  which  the  policy  is  called  paid 
up  (no  more  premiums  being  due),  but  the  face  is  not  paid 
until  the  death  of  the  insured. 

Naturally  the  premiums  are  higher  on  this  form. 

Endowment,  the  premiums  being  paid  for  some  fixed  number 
of  years,  as  ten,  fifteen,  or  twenty,  at  the  end  of  which  time  the 
face  of  the  policy  will  be  paid  to  the  insured. 

Since  this  may  be  paid  during  the  lifetime  of  the  insured,  the 
premiums  are  also  higher  than  on  an  ordinary  life  policy. 

Term  Insurance^  the  premiums  being  paid  for  a  specified  length 
of  time  and  the  face  of  the  policy  being  payable  if  the  insured 
dies  within  the  term  of  insurance. 

Thus  a  man  may  insure  his  life  or  his  health  for  thirty  days, 
as  in  certain  forms  of  accident  insurance.  He  may  also  insure  his 
life  for  a  certain  number  of  years  only.  The  premium  on  this 
form  of  policy  is  low,  since  the  company  may  not  have  to  pay 
the  face  at  all. 

There  are  various  other  forms  of  policies,  but  most  of  them  are 
modifications  of  the  above  types.  Some  are  arranged  so  that  the 
face  will  not  be  paid  on  the  death  of  the  insured,  but  a  certain 
amount  will  be  paid  annually  (an  annuity)  during  the  lifetime 
of  the  one  for  whose  benefit  the  policy  was  written. 
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WSITTBN  BZBRCISE 

1.  What  is  the  annual  premium  that  a  man  must  pay  on  a 
10-year  endowment  policy  for  $4000  at  1102.60  ?  How  much 
would  he  pay  in  the  10  years  ? 

2.  If  a  young  man  takes  out  a  20-pa3rment  policy  for  |5000 
at  127.89,  how  much  will  he  have  paid  when  the  policy  matures ; 
that  is,  after  20  payments  ? 

8.  What  is  the  premium  on  a  20-payment  policy  for  |5000, 
taken  out  by  a  man  at  such  an  age  that  the  rate  is  |34.20  ?  How 
much  are  the  total  premiums  for  the  20  years  ? 

4.  What  is  the  premium  on  a  20-payment  policy  for  17500, 
taken  out  by  a  man  at  such  an  age  that  the  rate  is  |32.50  ?  How 
much  are  the  total  premiums  for  the  20  years  ? 

6.  If  a  man  takes  out  a  |2500  policy  in  one  company  at  |26.40 
and  a  |8500  policy  in  another  at  $23.50,  how  much  are  his 
annual  premiums? 

6.  A  young  man  takes  out  a  #10,000  policy  on  the  25-payment 
plan,  at  126.36.  How  much  is  the  annual  premium  ?  How  much 
are  the  premiums  for  the  25  years  ? 

7.  A  man  took  out  a  #5000  policy  at  ♦26.40.  He  died  just 
before  the  eighth  annual  payment  was  due.  How  much  did  his 
estate  receive  above  what  he  paid  to  the  company  ?  How  much 
would  the  man  have  saved  in  the  7  yr.  if  he  had  put  the  amount 
of  the  premium  each  year  at  simple  interest  at  6%  ? 

8.  Twenty  years  ago  a  young  man  took  out  a  20-payment 
policy  for  $6000,  paying  ♦186.95  a  year.  How  much  has  he 
paid  in  the  20  years?  Estimating  that  the  insurance  company 
has  had  the  use  of  all  this  amount  for  the  equivalent  of  10  years, 
at  5%,  what  is  the  total  amount  received  by  the  company  ? 
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309.  Investments.  After  a  man  has  saved  some  money  either  be 

will  use  it  to  pay  for  something  he  wishes  to  buy,  or  he  will  invest 

it.   A  man  feels  much  more  independent  if  he  has  saved  money 

for  use  in  case  of  long  illness  or  for  the  purchase  of  a  home. 

The  subject  of  investment  in  stocks  and  bonds  is  presented  briefly  on  pages 
487-445,  but,  if  any  pupils  know  about  such  investments,  it  is  well  to  discuss 
the  subject.  The  teacher  may  speak  to  the  class  along  these  lines :  Having 
saved  money  by  wise  economy,  it  is  essential  that  we  should  know  how  to  take 
care  of  it.  Formerly  people  hoarded  their  savings  in  hidden  places  about  their 
homes.  It  is  customary  now  to  invest  money  that  is  not  needed  for  immediate 
use,  so  that  it  will  not  only  be  safer  than  when  kept  at  home  but  will  also  bring 
some  income.  Unfortunately  some  of  the  investments  offered  to  the  public  are 
offered  by  dishonest  men  and  are  not  desirable,  but  many  others  are  perfectly 
safe.  It  is  well  to  remember  that  the  larger  the  income  offered  by  any  form  of 
investment,  the  greater  is  likely  to  be  the  risk  of  losing  the  money  put  into  it. 
Would  it  be  better  to  put  money  into  an  investment  which  promised  a  large 
income,  but  which  might  not  be  safe,  or  into  something  which  promised  a  very 
small  income,  but  which  was  perfectly  safe,  like  United  States  bonds?  We 
should  learn  how  to  distinguish  between  good  investments  and  bad  investments 
so  that  we  may  invest  wisely  whatever  money  we  may  be  able  to  save. 

WRIXTEir  BXSRCISE 

1.  If  you  have  ♦ZS  to  invest  and  deposit  it  in  a  savings  bank 
that  pays  2%  interest  semiannually,  how  much  interest  is  due 
you  at  the  end  of  6  mo.  ? 

2.  If  a  man  has  |1250  to  invest  and  can  so  invest  it  as  to 
receive  4%  interest,  how  much  will  it  bring  him  each  year? 

3.  A  man  has  deposited  |225  in  a  savings  bank  that  pays  2% 
interest  semiannually.   How  much  interest  is  due  him  in  6  mo.  ? 

4.  A  woman  has  saved  |1750.  She  can  deposit  it  in  a  savings 
bank  at  4%,  or  invest  it  in  a  mining  business  which  she  knows 
nothing  about  and  which  the  bankers  in  her  town  have  never 
heard  of  but  which  advertises  that  it  will  probably  pay  10% 
a  year.  How  much  income  would  she  get  from  the  bank  ? 
Which  investment  should  she  make? 
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5.  A  man  has  saved  |8500.  He  can  invest  it  in  his  city  in  a 
well-managed  manufacturing  business  of  which  he  is  thoroughly 
informed,  and  can  get  7%  on  his  investment.  Is  this  a  good  in- 
vestment ?   How  much  income  will  he  receive  a  year  ? 

6.  A  man  comes  to  town  and  offers  investments  in  a  fruit 
plantation  in  Mexico.  No  one  has  heard  of  the  man  or  of  his 
plantation.  He  says  the  business  will  pay  15^,  and  he  asks 
Mr.  Doe  to  invest  $7500.  How  much  income  does  he  promise 
Mr.  Doe  ?  Mr.  Doe  can  invest  the  money  in  his  own  town  and 
get  6%.  How  much  would  this  bring  him  per  year?  Which  in- 
vestment would  you  advise  him  to  make  ?  Write  the  reason. 

7.  How  much  better  income  will  a  man  receive  on  an  invest- 
ment of  16500  at  6%  than  on  one  of  the  same  amount  at  4^%  ? 

Find  the  incomes  from  ihefollovnng  investments: 

8.  1400,  5%.  14.  *925,  5J%.  20-  ♦8750,  6%. 

9.  1475,  6%.  15.  »875,  4^%.  21.  ♦8225,  6%.  . 

10.  ^575,  4%.  16.  11250,  4%.  22.  ♦6500,  8%. 

11.  ^725,  4%.  17.  ^1575,  4%.  23.  ^7500,  4^%. 

12.  ^650,  6%.  18.  ^6250,  5%.  24.  ^8500,  7%. 

13.  ^875,  6%.  19.  ^7500,  5%.  25.  ^2500,  7%. 

26.  Mr.  Sinclair  has  ^7500  invested  at  6%  and  ♦QOOO  at  5%. 
Which,  if  either,  brings  him  the  greater  income,  and  how  much 
greater  ?   Which  investment  would  you  rather  have  ?   Why  ? 

27.  How  does  the  income  from  ♦QOOO  at  8%  compare  with 
that  from  ♦12,000  at  6%. 

28.  Mrs.  Radcliffe  has  inherited  ^2500,  and  has  a  chance  to 
invest  it  at  5%  in  a  first-class  security  or  at  12%  in  a  banana 
plantation  that  her  banker  tells  her  is  very  risky.  How  much 
would  be  the  income  from  each?   Which  should  she  take? 
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310.  Investing  in  Real  Estate.  Besides  investing  in  banks 
and  in  promissory  notes,  by  which  an  income  is  received  in 
the  form  of  interest,  people  who  have  saved  some  money  often 
buy  real  estate ;  that  is,  land  and  buildings. 

The  following  suggestions  relating  to  this  subject  should  be 
read  and  understood: 

Real  estate  makes  a  particularly  desirable  form  of  investmeht  because 
of  its  comparative  safety,  of  the  tendency  of  wisely  selected  property  to 
increase  in  value,  and  of  the  possibility  of  using  such  property  for  a  home 
for  the  owner  and  thus  saving  the  expense  of  renting. 

The  disadvantages  of  this  form  of  investment  are  first,  the  expense  of 
maintaining  the  property,  insurance,  taxes,  repairs,  etc.,  together  with  the 
loss  of  interest  on  investment;  second,  the  liability  to  depreciation  in 
value,  which  is,  of  course,  generally  gpreater  with  houses  than  with  land ; 
and  third,  the  difficulty  of  selling  the  property  readily  at  its  full  value. 

Let  each  pupil  in  the  class  select  some  piece  of  property  and  ascertain 
the  price  at  which  it  was  held  five  years  ago  and  its  present  price.  What 
has  been  the  gain  or  loss  per  cent  during  the  five  years?  If  it  can  be 
ascertained,  the  amount  expended  for  insurance,  taxes,  repairs,  etc.,  and 
the  interest  on  the  original  investment  and  on  the  annual  expenses  for  the 
five  years  at  4%  or  6%  should  be  deducted  from  the  gain  or  added  to  the  loss. 

WfilTTBN  EXERCISE 

1.  Robert's  father  paid  14000  for  a  house.  He  rents  it  for 
♦30  a  month.  He  pays  144  a  year  for  taxes,  14  for  insurance, 
and  132  for  repairs.  What  per  cent  does  he  receive  on  his 
investment  ? 

2.  Mr.  St  John  bought  a  house  for  #4500  and  rented  it  for  128 
a  montL  He  paid  annuaUy  $50  for  taixes,  14.50  for  insurance, 
and  145  for  repairs.  At  the  end  of  8  yr.  from  the  time  when 
he  purchased  the  property  he  sold  it  for  #5200.  How  much  more 
did  he  gain  than  he  would  have  gained  by  investing  the  money 
for  Syr.  at  6%  ? 
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3.  Mary's  father  bought  a  house  for  |3800  and  placed  on  it 
a  mortgage  of  |2000.  This  means  that  some  one  else  had  a  legal 
claim  against  the  property  for  this  amount,  with  a  paper  called 
a  mortgage  allowing  him  to  sell  the  property  in  case  his  claim 
was  not  paid  when  due.  The  mortgage  drew  interest  at  6%. 
Allowing'  150  a  year  for  taxes,  insurance,  and  repairs,  and 
supposing  that  Mary's  father  could  have  invested  his  |1800  in 
a  bank  at  4%,  how  much  does  the  house  cost  him  each  year? 

4.  A  man  owns  a  house  which  he  rents  for  130  a  month,  but 
in  3  yr.  the  house  is  vacant  for  2  mo.  The  house  cost  him  |4500, 
and  his  annual  expenses  for  taxes,  repairs,  and  insurance  are 
♦87.50.   What  rate  of  income  does  he  receive  ? 

6.  Mr.  Jewett  buys  a  house  for  14500,  mortgaging  it  for 
♦2000  at  6%.  His  annual  expenses  for  taxes,  repairs,  and  in- 
surance are  ^75,  and  he  rents  the  property  for  ^28  a  month, 
paying  a  collector  5%  for  collecting  the  rent.  After  3  yr.  he 
sells  the  property  for  ^5200  and  pays  the  mortgage.  Find  the 
difference  in  his  income  and  the  income  that  he  would  have  had 
for  the  3  yr.  if  he  had  invested  the  money  at  6%. 

6.  Mr.  Davids  rents  a  house  in  St.  Louis  for  ^45  a  month. 
He  pays  ^65  a  year  for  taxes,  ^30  for  insurance  and  repairs,  and 
♦180  which  the  city  assesses  him  for  paving  the  street.  How 
much  is  his  net  income?  This  being  5%  on  the  cost  of  the 
property,  how  much  did  the  property  cost? 

7.  Mr.  Carson  buys  a  house  and  lot  for  ^4200,  mortgaging 
the  property  for  ^1800  at  6%,  and  paying  the  balance  in  cash. 
His  annual  expenses  for  taxes,  repairs,  and  insurance  are  ♦68, 
and  he  rents  the  property  for  ^25  a  month.  After  2  yr.  he  sells 
it  for  ^3000,  the  buyer  agreeing  to  pay  the  mortgage.  Find  his 
gain,  assuming  that  he  could  invest  the  money  at  6^. 
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311.  Business  Messages.    Formerly  when  one  business  man 

wished  to  communicate  with  another  he  had  to  go  to  see  him 

or  send  a  letter  by  a  messenger.    To-day  he  can  send  a  letter 

to  any  part  of  our  country,  including  our  island  possessions,  to 

Panama,  Cuba,  Mexico,  Canada,  and  certain  parts  of  Europe 

for  2^   For  6^  he  can  send  a  letter  to  any  part  of  tiie  world. 

The  telegraph  and  telephone  are  also  extensively  used. 

The  writing  of  busineas  letters,  including  the  proper  way  of  addreanng  enve- 
lopes, should  form  part  of  the  work  in  writing,  but  it  is  not  part  of  arithmetic. 

WRITTEN  EXBRCI8B 

1.  A  telegram  to  a  certain  place  costs  25  and  2,  meaning  25^ 
for  10  words  and  2^  for  each  additional  word.  How  much  will 
a  36-word  message  cost  ? 

2.  If  the  rate  is  50  and  4,  what  will  a  45-word  telegram  cost  ? 

3.  A  "night  letter"  sent  by  telegraph  allows  50  words  or 
less  to  be  sent  at  the  10-word  day  rate.  If  the  day  rate  is  75^ 
how  much  will  a  night  letter  of  100  words  cost  ? 

4.  A  "  day  letter"  sent  by  telegraph  costs  50%  more  than  a 
night  letter.  If  the  day  rate  is  50^  how  much  will  a  day  letter 
of  150  words  cost? 

5.  A  cable  message  from  New  York  to  Paris  costs  25^  a  word. 
Find  the  cost  of  a  38-word  message. 

6.  If  a  cable  letter  costs  75^  for  12  words,  and  5^  for  each 
additional  word,  find  the  cost  of  a  20-word  message. 

7.  A  telegraphic  money  order  costs  twice  the  rate  for  a  10- 
word  messf^e  plus  1  %  premium  on  the  face  of  the  money  order. 
A  10-word  message  from  Helena  to  New  York  costs  75^.  What 
will  a  telegraphic  money  order  for  |550  cost  ? 

If  convenient,  teachers  should  ask  the  pupils  to  ascertain  telegraph  and 
telephone  rates  in  their  vicinity.   Such  problems  involve  but  little  arithmetic. 
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312.  Nature  of  a  Corporation.  Some  boys  in  the  eighth  grade 
have  organized  a  baseball  club.  There  are  fourteen  boys  and  they 
pay  |100  for  uniforms  and  |12  for  balls  and  bats.  If  each  of 
the  boys  contributes  -^^  of  1112,  he  will  contribute  18,  and  if 
they  make  some  money  from  tickets  to  the  games,  each  boy  will 
have  r^j  of  the  profits  after  the  expenses  are  paid. 

But  some  of  the  boys  cannot  afford  to  contribute  as  much  as 
others,  so  they  divide  the  |112  into  224  shares  of  50^  each,  and 
sell  to  each  member  as  many  shares  as  he  cares  to  buy. 

James  is  one  of  the  chief  promoters  of  the  club,  and  he  takes 
40  shares,  thus  making  his  payment  |20.  Fred  takes  20  shares, 
and  the  others  take  various  amounts. 

The  first  three  games  draw  large  crowds,  and  the  gate  receipts 
are  heavy.  The  boys  divide  the  profits  according  to  the  number 
of  shares  they  hold.  Fred  tries  to  buy  some  of  the  shares  that 
James  owns,  so  as  to  get  more  of  the  profits,  but  James  will 
not  sell  for  less  than  60^  a  share.  He  says  his  stock  is  now 
above  par. 

The  boys  really  formed  a  corporation.  The  capital  was  1112. 
There  were  224  %hares  of  Btock^  the  par  value  of  each  being  50^. 
The  profits  they  divided  were  dividendsy  and  these  dividends 
were  so  high  that  the  stock  went  above  par. 

In  practical  life  men  form  corporations  in  this  way,  only  they 
play  the  game  of  business  instead  of  the  game  of  basebalL 

313.  Corporation.  The  laws  of  our  various  states  permit  a 
number  of  persons  who  wish  to  go  into  business  together  to 
oi^anize  as  one  body,  called  a  corporation. 

314.  Capital.  The  total  amount  contributed  by  the  members 
of  a  corporation  to  carry  on  the  business  is  called  capital. 

The  capital  varies  with  different  corporations.  Some  corpora- 
tiona  have  very  large  capital 
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ORAL  EXERaSB 

1.  Some  boys  organize  a  tennis  club.  They  put  in  1150,  and 
issue  shares  at  50^  each.   How  many  shares  are  there  ? 

2.  If  William  buys  30  shares,  how  much  does  he  pay  ? 
8.  If  Frank  buys  20  shares,  how  much  does  he  pay  ? 

4.  If  there  are  enough  profits  from  games  and  from  renting 
the  courts  so  that  the  boys  who  bought  the  shares  of  stock  can 
sell  each  share  for  550,  what  per  cent  has  the  stock  increased 
in  value  ? 

5.  If  the  stock  goes  still  higher  and  becomes  20^  above  par, 
what  is  each  share  worth  ? 

6.  If  a  heavy  storm  injures  the  courts,  and  the  boys  have  to 
raise  more  money,  probably  no  one  will  want  to  buy  the  stock, 
although  Frank  offers  some  of  his  for  450  a  share.  This  price  is 
what  per  cent  below  par  ? 

7.  The  boys  appoint  a  few  of  their  number  to  direct  or  man- 
age the  business.  These  are  called  directors,  and  they  decide  on 
a  10%  assessment  on  all  stockholders.  How  much  has  to  be 
paid  on  each  share  of  stock  ? 

8.  Why  is  stock  sometimes  above  par  and  sometimes  below? 

9.  Why  is  it  necessary  in  carrying  on  business  to  have  stock 
companies,  or  corporations,  instead  of  having  one  man  furnish 
the  capital  ? 

10.  Why  is  it  necessary  for  the  stockholders  to  select  a  few 
men  to  direct  the  business  instead  of  managing  it  themselves  ? 

11.  If  you  own  |5  of  stock  in  a  baseball  club  and  the  stock 
goes  10%  above  par,  how  much  is  it  then  worth? 

12.  If  you  own  15  of  stock  in  a  tennis  club  and  the  stock 
falls  10%  below  par,  how  much  is  it  then  worth? 
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315.  Shares  and  Dividends.  The  capital  is  divided  iQto  shares^ 
and  a  person  who  owns  any  shares  is  a  stockholder  and  receives 
a  certificate  of  stock.  Railway  shares  are  usually  llOO  each,  al- 
though sometimes  ISO.  Mining  and  other  shares  are  often  125, 
♦5,  or  ♦!  each,  but  the  amount  varies.  In  our  work  the  par  value 
of  each  share  is  to  be  taken  as  |100  unless  otherwise  stated. 


A  CEBTIFICATB  OF  STOCK 

The  net  earnings  of  a  company  are  divided  among  the  stock- 
holders in  the  form  of  dividends.  There  are  often  two  kinds  of 
stock:  preferred  stocky  which  pays  a  fixed  rate  of  dividend  if 
that  amount  is  earned ;  and  common  stocky  which  takes  whatever 
dividends  may  be  paid  after  other  claims  have  been  satisfied. 


440  CIVIC  AND  BUSINESS  RELATIONS 

316.  Directors  and  Officers.  The  stockholders  elect  a  few  of 
iheur  number  to  have  general  direction  of  the  company.  These 
are  called  directors^  and  they  elect  the  officers.  These  officers 
include  a  president,  a  vice  president,  a  secretary,  and  a  treasurer. 

For  example,  if  the  capital  is  $100,000  and  the  shares  are  $100  each, 
there  are  1000  shares.  If  a  man  has  50  shares,  he  owns  $5000  worth  of 
stock,  or  5  %  of  the  whole  corporation,  and  at  the  election  of  directors  he 
is  entitled  to  a  vote  for  each  share.  If  this  company  earns  $6000  beyond 
all  expenses,  the  directors  may  declare  a  6%  dividend.  Then  a  man  who 
owns  $5000  worth  of  stock  will  receive  a  check  for  $300. 

The  custom  as  to  preferred  and  common  stock  and  the  par  value  of  stock 
varies  with  different  companies.  The  pupils  should  study  these  different 
forms  of  securities  as  issued  by  some  local  corporation,  such  as  a  traction 
company  or  a  railroad. 

Has  your  class  formed  an  imaginary  stock  company? 

WRITTSN  EXERCISE 

1.  A  company  divides  $50,000  in  dividends,  and  the  stock- 
holders receive  $4  per  share.    What  is  the  capital  ? 

2.  A  company  with  a  capital  of  $3,000,000  declares  a  5% 
dividend.   How  much  does  the  holder  of  100  shares  receive  ? 

8.  A  company  with  a  capital  of  $500,000  divides  $45,000  in 
dividends.    How  much  does  the  holder  of  30  shares  receive  ? 

4.  How  much  does  the  holder  of  30  shares  of  railway  stock 
receive  when  a  4J^%  dividend  is  declared  ? 

5.  A  company  with  $50,000,000  capital  declares  a  dividend 
of  2|  %  every  six  months.  How  much  money  does  it  distribute 
annually  among  the  stockholders  ? 

6.  A  company  with  a  capital  of  $250,000  has  earned  $15,000 
this  year  above  all  expenses.  It  decides  to  save  $2500  of  this 
for  emergencies,  and  to  divide  the  rest  in  dividends.  What  is 
the  rate  of  dividend  ? 
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317.  Above  Par  and  Below  Par.  If  a  stock  is  paying  a  high 
rate  of  dividend,  that  is,  more  than  can  be  received  from  good 
ordinary  investments,  people  will  be  so  anxious  to  buy  it  that 
they  will  pay  more  than  |100  for  a  |100  share.  The  stock  is 
then  said  to  be  above  par.  If  a  |100  share  can  be  bought  for  just 
1100,  the  dividends  are  about  on  a  par  with  other  investments, 
and  the  stock  is  said  to  be  a^  par.  If  the  dividends  are  low,  the 
public  will  not  care  to  buy  the  stock,  and  it  will  be  below  par. 

318.  Buying  Stock.  A  purchaser  usually  buys  and  sells  stock 
through  a  broker^  generally  in  a  place  called  a  stock  exchange^ 
a  kind  of  auction  room  for  such  business. 

319.  Brokerage.  The  broker  charges  brokerage  or  commiasionj 
usually  I  %  of  the  par  value  of  the  stock. 

320.  Meaning  of  Stock  Quotations.  A  quotation  of  118|  means 
that  a  share  of  stock,  par  value  llOO,  will  cost  $118.75  4-  ^\ 
(or  12^^)  brokerage.  Thus  the  buyer  will  pay  $118.87^  per 
share,  while  the  seller,  who  must  also  pay  his  broker,  will  receive 
♦118.75- ♦0.12^-,  or  *118.62J  per  share. 

In  stock  quotations  fractions  are  usually  expressed  in  halves, 
fourths,  or  eighths.  Fractional  parts  of  a  share  cannot  be  bought 
on  the  stock  exchange. 

1.  What  is  the  cost  of  10  shares  of  stock  quoted  at  137^, 
allowing  the  usual  brokerage? 

One  share  costs  $137  J  +  $  J  brokerage,  or  $137  J. 
Therefore  10  shares  cost  10  x  $137  J,  or  $1372.50. 

2.  What  is  the  amount  received  from  the  sale  of  100  shares 
of  stock  quoted  at  96 1,  allowing  the  usual  brokerage  ? 

One  share  brings  $96 1  —  $1  brokerage,  or  $96}. 
Therefore  100  shares  bring  100  x  $96 },  or  $9650. 
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321.  Bond.  A  written  or  printed  promise  to  pay  a  certain 
sam  at  a  specified  time,  signed  by  the  maker  and  bearing  his 
seal,  is  called  a  bcncL  When  corporations  wish  to  borrow  any 
considerable  amount  of  money,  they  issue  bonds.  These  bonds 
usually  have  small  notes  called  coupons  annexed,  agreeing  to 
pay  the  interest  as  due.  Bonds  are  usually  secured  by  a  mortgage^ 
an  agreement  by  which  the  holders  of  the  bonds  may  sell  the 
property  if  the  bonds  and  the  interest  are  not  paid  when  due. 

322.  Difference  between  Bonds  and  Shares  of  Stock.  Bonds 
differ  from  shares  of  stock  in  this  way :  the  stockholders  of  a 
corporation  are  the  owners,  while  the  bondholders  are  owed 
money  by  the  corporation.  Bonds  bear  a  fixed  rate  of  interest, 
but  the  income  on  shares  of  stock  depends  on  the  earnings  of 
the  company  after  the  running  expenses  and  the  interest  on  the 
bonds  have  been  paid.  A  share  of  stock  is  like  a  deed  to  a  farm ; 
a  bond  is  like  a  mortgage  on  a  farm. 

323.  Computing  Dividends.  Stock  dividends  and  bond  incomes 
are  always  computed  on  the  par  value. 

1.  How  much  is  the  income  on  $5000  worth  of  4%  bonds? 

4%  of  $6000  =  $200. 

2.  What  is  the  income  on  $5000  of  railway  stock  at  5%  ? 
Since  the  dividend  is  5%,  we  have  5%  of  $5000  =  $250. 

3.  If  a  5%  bond  is  bought  at  124|,  what  is  the  rate  of  income 
on  the  investment  ? 

The  cost  of  $100  worth  of  bonds  =  $1241  +  $i  (brokerage)  =  fl25. 
The  income  on  $100  worth  of  bonds  is  5  %  of  $100,  or  $5. 
Since  we  have  a  product,  $5,  and  one  factor,  $125,  we  divide. 
Therefore  $5  •*-  $125  =  0.04. 

Hence  the  income  is  4  %  on  the  investment  (but  5%  on  the  par  value),  not 
considering  the  date  of  maturity  of  the  bond. 


BONDS 


448 


A  COUPON    BOND 


444  CIVIC  AND  BUSINESS  RELATIONS 

•  334.  -Newspaper  Quotations.  Daily  newspapers  give  the  prices 
of  the  leading  stocks.  The  examples  in  the  next  exercise  may- 
be solved  by  using  the  newspaper  quotations  or  the  following 
short  list : 


At,  Top.,  &  S.F. 

93^ 

Penn.  R.K.                104J 

B^t  &  Ohio 

67 

Union  Pac.                118^ 

N.Y.  Central 

84^ 

Western  Un.  TeL       62J 

The  quotations  of  stocks  are  often,  as  in  the  above  list,  the  same  as  if 
the  par  value  were  f  100  per  share,  even  though  this  is  not  the  case.  That 
is,  the  par  value  of  a  share  of  the  Pennsylvania  R.  R.  is  $50,  and  when  it 
is  worth  $52.25  the  quotation  is  often  given  as  $104.50  (104  J).  These  are 
technicalities  of  the  stock  market  which  do  not  concern  the  school. 

In  the  following  examples  add  -^^  to  the  quotation  if  you  are 
buying,  and  subtract  ^%  if  you  are  selling,  to  pay  the  broker. 

If  a  man  should  buy  100  shares  of  Western 
Union  Telegraph  stock  when  it  is  quoted  at  68J 
and  should  sell  it  when  it  is  quoted  at  62|^,  how 
much  does  he  lose  on  the  transaction  ? 

He  buys  the  stock  at  63^  +  I  (brokerage),  or  63}. 
He  sells  the  stock  at  62^  —  ^  (brokerage),  or  622- 
Therefore  he  loses  $1  a  share. 
On  100  shares  he  loses  100  x  $1,  or  $100. 

WSITTBN  EZSSCISB 

1.  What  is  the  par  value  of  50  shares  of  stock,  the  par  value 
of  a  share  being  $100?  the  par  value  of  a  share  being  $50? 
the  par  value  of  a  share  being  $25  ? 

2.  If  a  man  has  $7500  to  invest,  and  he  can  buy  some  shares 
of  stock  at  par  value  without  paying  any  brokerage,  how  many 
shares  can  he  buy  if  the  par  value  of  each  share  is  $100  ?  if  the 
par  value  of  each  share  is  $25  ? 
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8.  How  much  will  75  shares  of  stock  cost  when  quoted  at 
96^  a  share?  at  102|?  at  68^?  at  99|? 

4.  A  6%  bond  is  purchased  at  149|.  What  is  the  rate  of 
income  on  the  money  invested? 

5.  Which  gives  the  better  income,  6%  stock  bought  when 
quoted  at  139 J  or  ^%  bonds  bought  when  quoted  at  99 J? 

Compare  |5  •*- 1140  with  |3.50  •*- 1100. 

6.  Not  considering  brokerage,  which  gives  the  better  rate  of 
income,  a  6%  bond  at  120  or  a  5%  promissory  note? 

Compare  |6  •*- 1120  with  |5  on  |100. 

7.  A  man  buys,  when  quoted  at  199 J,  stocks  that  pay  7% 
dividends.   What  is  the  rate  of  income  on  the  money  invested  ? 

8.  When  United  States  4%  bonds  are  quoted  at  116|,  what 
rate  of  income  does  a  purchaser  receive  on  his  investment,  not 
considering  the  question  of  the  date  of  maturity  of  the  bonds  ? 

Find  the  gain  or  loss  an  buying  SO  shares^  par  value  tlOOy  of  the 
following  stocks  as  quoted  onpage444j  and  selling  at  these  prices: 

9.  At,  Top.,  &  S.F.,  92f         12.  N.Y.  Central,  89f . 

10.  Bait  &  Ohio,  68J.  13.  Union  Pac.,  116. 

11.  N.Y.  Central,  82|.  14.  Western  Un.  Tel,  62|. 

15.  If  you  had  some  money  to  invest,  which  would  you  prefer, 
a  stock  that  regularly  pays  8%,  quoted  at  159 1,  a  5%  bond  at 
109|,  or  a  5J%  mortgage,  the  security  being  equally  good? 

Compare  $8  return  on  $160  invested,  $5  return  on  $110  invested,  and 
$5.50  return  on  $100  invested   Use  short  methods  of  work. 

16.  If  you  had  some  money  to  invest,  which  would  you  prefer, 
a  stock  quoted  at  149|,  that  regularly  pays  7%,  a  4%  bond  at 
89|,  or  a  4J%  note,  the  security  being  equally  good  ? 

From  time  to  time  recall  the  suggestion  of  estimating  the  result  in  advance. 


LITTLE  EXAMINATIONS 

I.  At  5 J  mills  find  the  taxes  on: 

1.  ♦3000.  2.  $5000.  3.  $7500.  4.  ♦15,000. 

Find  the  taxes  on  $14fi00  at  these  rates  : 

5.  6.2  mills.        6.  7|  mills.         7.  8.1  mills.        8.  8.3  mills. 

Find  the  duties  on  goods  valued  as  follows : 

9.  $17,500,  15%.  10.  ♦26,750,  25%. 

II.  Find  the  premiums  on  thefollounng  insurance  policies  : 

1.  ^8500,  $1.10.       2.  112,500,  $1.20.      3.  $37,000,  %im. 

4.  Compute  a  dividend  of  4^%  on  $150,000. 

5.  If  a  mining  company  declares  a  dividend  of  5^%,  and  this 

amounts  to  $8250,  what  is  the  capital  ? 

6.  Which  will  bring  the  better  income,  if  any,  a  5%  note  or  a 

6%  stock  @119J? 

7.  Which  will  bring  the  better  income,  a  5%  note  or  a  7% 

stock  quoted  @  150  ?   how  much  better  ? 

8.  Which  will  bring  the  better  income,  a  5%  note  or  an  8% 

stock  quoted  @  149|  ?   how  much  better  ? 

9.  Which  will  bring  the  better  income,  a  6%  stock  quoted 

@  139J  or  a  5%  stock  quoted  @  119 J?   how  much 
better? 

10.  If  a  man  receives  $24  on  a  share  of  stock,  and  this  is  4% 
on  what  he  paid  for  it,  how  much  did  it  cost  him  ? 
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REVIEW  AND  DRILL 
L  DRILL  SECTION 
WBITTBII  EZBRCISB 

1.  Write  in  Roman  numerals  the  numbers  75, 86,  93,  and  89. 

2.  Write  in  ordinary  numerals  the  numbers  two  hundred  and 
five  thousandths,  and  two  hundred  five  thousandths. 

Addy  and  also  subtract  these  numbers : 

3.                        4.                         5.  6. 

1742.8             4183.42             3978.41  9002.07 

396.9                968.75               699.56  361.56 

Multiply^  and  also  divide  these  numbers  : 

7.  172.8  by  1.44.   9.  473.48  by  6.23.  11.  47.595  by  5.01. 

8.  409.53  by  5.1.  10.  517.42  by  63.1.  12.  161.463  by  32.L 

Addy  and  also  subtract  these  numbers : 

13.  14.  15.  16.  17.  18. 

M-       !i       M       ^       !L       M 

Multiply^  and  also  divide  these  numbers : 

1®-  I  l>y  f     22.  ^  by  f     25.  ^-^  by  f .     28.  37  ft.  8  in.  by  2. 

20.  I  by  |.     23.  -^  by  |.     26.  ^\  by  \.     29.  48  lb.  6  oz.  by  2. 

21.  fbyf.     24.  ^ybyf.     27.  ^^byf     30.  46  ft.  8  in.  by  8. 
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n.  PROBLEMS  WITHOUT  NUMBERS 
OSAL  EZBRCISB 

1.  If  you  know  the  assessed  valuation  and  the  tax  rate,  how 
do  you  find  the  tax  to  be  paid  ? 

2.  If  you  know  the  assessed  valuation  of  a  county  and  the 
amount  of  tax  to  be  raised,  how  do  you  find  the  tax  rate  ? 

3.  If  you  know  the  amount  of  tax  to  be  raised  by  a  village 
and  the  tax  rate,  how  do  you  find  the  assessed  valuation  ? 

4.  If  you  know  the  face  of  a  fire-insurance  policy  and  the 
premium  per  $100,  how  do  you  find  the  premium  ? 

5.  If  you  know  the  face  of  a  life-insurance  policy  and  the 
premium  per  ^lOOO,  how  do  you  find  the  premium  ? 

6.  There  are  companies  that  insure  employers  against  acci- 
dents to  the  workmen.  If  you  know  the  annual  pay  roll  of  an 
employer,  and  the  insurance  company  charges  a  certain  per  cent 
of  the  pay  roll,  how  do  you  find  the  total  premium  ? 

7.  If  you  know  the  newspaper  quotation  on  some  railroad 
stock,  how  do  you  find  the  cost  of  a  share  ? 

8.  If  you  know  the  newspaper  quotation  on  a  certain  stock, 
how  do  you  find  the  amount  you  would  receive  for  a  share  ? 

9.  If  some  mining  stock  is  quoted  at  a  specified  amount 
above  par,  how  do  you  find  the  cost  of  a  share? 

10.  What  would  have  to  be  the  rate  of  dividend  on  a  first- 
class  stock,  in  comparison  with  the  average  rate  of  income  on 
good  investments,  to  have  it  at  par  ?  to  have  it  below  par  ? 

11.  If  you  put  some  money  in  the  postal  savings  bank,  how 
can  you  find  the  amount  of  the  principal  and  interest  at  the  end 
of  a  given  time  ? 
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m.  INDUSTRIAL  PROBLEMS 
THB  FAMILY  BUDGET 

1.  On  New  Year's  Day  Fred's  father  said :  "  Let  us  figure  up 
last  year's  expenses.  I  received  an  income  of  |1500.  I  set  aside 
certain  per  cents  that  I  would  spend  for  the  family.  This  is  what 
I  thought  we  ought  to  spend:  rent,  17%;  heat,  4%;  light, 
H^;  food,  28%;  wages,  8^%;  incidentals,  6%;  other  per- 
sonal expenses,  15%  ;  books,  music,  church,  and  pleasure,  15%. 
How  much  money  did  I  allow  for  these  different  purposes  ?  " 
How  much  did  Fred  find  this  to  be  in  each  case  ? 

2.  Fred's  father  really  paid  for  rent,  $240 ;  for  heat,  $52.75 ; 
for  light,  $17.60 ;  for  food,  $406.85 ;  for  wages,  $120 ;  for  inci- 
dentsds,  $43.60 ;  for  other  personal  expenses,  $248.65 ;  and  for 
books,  music,  church,  and  pleasure,  $258.80.  He  asked  Fred  to 
see  how  much  each  expenditure  differed  from  the  estimate,  and 
how  much  he  saved  during  the  year. 

8.  He  also  asked  Fred  to  find  what  per  cent  of  the  amount 
spent  for  heat  and  light  was  spent  for  light  alone,  and  what  per 
cent  was  spent  for  heat  alone.   Find  these  per  cents. 

4.  He  told  Fred  that  when  he  began  to  work  he  received  only 
$840  a  year,  and  on  this  income  he  was  married.  He  said  that 
the  first  year  he  paid  for  rent,  $168 ;  for  heat  and  light,  $42.50 ; 
for  food,  $840;  for  clothing,  $85.50;  for  insurance,  $32.50;  and 
for  other  expenses,  $145.  He  asked  Fred  to  find  how  much  he 
saved  that  year.   How  much  was  it  ? 

5.  He  asked  Fred  to  find  what  per  cent  of  his  income  he  paid 
for  rent  then.  What  was  it  ?  Was  it  more  or  less  than  he  pays 
now  ?  What  was  the  per  cent  of  his  income  spent  for  food  then  ? 
Was  it  greater  or  less  than  the  per  cent  spent  now? 


450  EEVIEW  AND  DRILL 

MOUSY  VALUS  OF  AN  EDUCATION 

1.  Kate,  who  left  school  at  the  end  of  the  seventh  grade,  went 
into  a  shop  to  work  at  ♦17.40  a  month.  Her  sister  Alice  went 
on  through  the  high  school  and  got  a  position  paying  $24.70  a 
month.   How  much  more  did  Alice  ear6  in  a  year  than  Kate? 

2.  The  second  year  that  Alice  worked  she  received  an  increase 
of  10%  and  Kate  received  an  increase  of  5%.  How  much  more 
did  Alice  earn  the  second  year  than  Kate  ? 

3.  Kate  had  a  friend  in  the  shop  who  was  working  for  $16  a 
month,  but  who  left  and  studied  in  a  trade  schooL  When  the 
friend  finished  her  course  she  got  work  at  $6.25  a  week.  How 
much  more  did  she  now  receive  a  year  than  she  did  in  the  shop  ? 

4.  A  girl  who  is  just  leaving  the  public  school  finds  she  can 
enter  a  city  shop  at  $4  a  week  the  first  year,  with  10%  more  the 
second  year,  and  a  15%  increase  the  third  year  over  the  second. 
Instead  of  this  she  enters  a  trade  school  for  a  year,  tuition  free. 
She  then  receives  ♦7  a  week  the  first  year  and  20%  more  the 
second  year.  Counting  50  working  weeks  a  year,  how  much 
more  does  she  receive  in  three  years  by  this  plan  ? 

5.  A  college  graduate  earns  on  an  average  $1125  a  year,  while 
the  average  wages  of  a  day  laborer,  who  has  no  more  than  com- 
pleted the  elementary  school,  are  $475.  Find  the  difference  in 
the  total  earnings  of  two  such  men  after  25  yr.  of  work. 

6.  The  college  man  mentioned  in  Ex.  5  has  spent  on  an  aver- 
age 180  da.  a  year  for  8  yr.  on  his  course  beyond  the  elementary 
school.  He  has  also  averaged  $275  a  year  for  his  education.  De- 
ducting what  he  spent  from  the  excess  of  his  earnings  over  those 
of  the  day  laborer,  we  have  the  net  surplus.  Divide  this  by  the 
number  of  days  he  spent  in  the  high  school  and  in  college,  and 
thus  find  the  approximate  money  value  of  each  of  those  days. 


CHAPTER  XIII 


SQUARE  ROOT  AND  MENSURATION 

325.  Squares  and  Square  Roots.  If  a  square  has  a  side  of  4 
units,  it  has  an  area  of  16  square  units.  Therefore  16  is  called 
the  square  of  4,  and  4  is  called  the  square  root  of  16. 

326.  Square  Roots  of  Areas.  Therefore,  considering 
the  abstract  numbers  representing  the  sides  and  area, 

The  side  of  a  square  equals  the  square  root  of  the  area, 

327.  Symbols.  The  square  of  4  is  written  4^,  and  the  square 
root  of  16  is  written  Vl6. 

328.  Perfect  Squares.  Such  a  number  as  16  is  called  Sk  perfect 
square^  but  10  is  not  a  perfect  square.  We  may  say,  however, 
that  VlO  equals  3.16  H-,  because  8.16^  nearly  equals  10. 

329.  Square  Roots  of  Perfect  Squares.  Square 
roots  of  perfect  squares  may  often  be  found  by 
simply  factoring  the  numbers. 

For  example,  Viil  =  V3  x  3  x  7  x  7 
=V3x 7x3x7 
=  V21x21  =  21. 


OSAL  EZBRCISB 
State  the  square  roots  of  thefollomng  : 

1.  64.      3.  81.       6.  121.       7.  400. 

2.  9.        4.  49.       6.  144.      8.  900. 

451 


9.  1.44. 
10.  0.64. 


11.  1600. 

12.  4900. 
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WSITTSN  BXKBCISB 

Byfaetaringj  find  the  9quare  roots  of  tkefoUowing : 


1.  625. 

4.  729. 

7.  1296. 

10.  12.25. 

2.  824. 

6.  576. 

8.  1089. 

11.  40.96. 

S.  484. 

6.  2025. 

9.  65.61. 

12.  14,641. 

Find  the  sides  of  squares  whose  areas  are  : 

13.  4.84  sq.  in.  16.  4.41  sq.  in.  19.  5929  sq.  yd. 

14.  1.96  sq.  ft.  17.  4856  sq.  in.  20.  10.89  sq.  yd. 

15.  2.25 sq.ft.  18.  15,625 sq.  in.  21.  0.1225  sq.ft. 

Find  the  perimeters  of  squares  whose  areas  are : 

22.  6561  sq.ft.  25.  19,600  sq.ft.         28.  16,384  sq.  in. 

23.  12,100  sq. in.        26.  146.41  sq.  in.        29.  16,900  sq.ft. 

24.  11,025  sq.  ft         27.  20,736  sq.  in.        30.  129,600  sq.  in. 

31.  From  a  comer  of  a  square  piece  of  land  that  contains 
576  sq.  rd.  a  small  square  lot  containing  64  sq.  rd.  is  cut.  Draw 
a  plan  of  the  lots  and  find  the  perimeter  of  each. 

32.  A  square  lot  has  an  area  of  169  sq.  rd.  How  far  is  it 
around  the  lot?  How  far  is  it  around  a  lot  four  times  this 
area  ?  The  second  perimeter  is  how  many  times  the  first  ? 

33.  A  man  has  two  adjacent  building  lots  fronting  on  the 
street,  each  lot  being  square.  The  area  of  the  two  together  is 
89  sq.  rd.,  that  of  the  larger  being  64  sq.  rd.  What  is  the  front- 
age of  each  lot  ? 

34.  A  square  lot  has  an  area  of  289  sq.  rd.  How  far  is  it 
around  the  lot  ?  (Try  the  prime  numbers  between  10  and  20.) 
How  far  is  it  around  a  lot  of  nine  times  this  area  ?  The  second 
perimeter  is  how  many  times  the  first  ? 
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330.  Square  of  the  Sam  of  Two  Numbers.  Since  47=  40  +  7, 
the  square  of  47  may  be  obtained  as  follows : 

40  +  7 
40  +  7 


40«  + 


(40x7)  +  7» 
(40  X  7) 


40»+2x(40x7)  +  7» 
=  1600  +  2x280        +49 
=  1600  +  560  +49 

=  2209. 


280 

49 

1000 
40 

280 
7 

t     +« 


This  relationship  is  seen  in  the  annexed  figure,  where  the  side  of  the 
square  is  40  +  7. 

Every  number  consisting  of  two  or  more  figures  may  be  re- 
garded as  composed  of  tens  and  units.   Therefore, 

The  square  of  a  number  contains  the  square  of  the  tens,  plus  ttvice 
the  product  of  the  tens  and  units^  plus  the  square  of  the  units. 

This  is  the  most  important  principle  in  square  root  and  should  be  clearly 
understood,  both  from  the  multiplication  and  from  the  illustration. 

331.  Separating  into  Periods.  The  first  step  in  extracting  the 
square  root  of  a  number  is  to  separate  the  figures  of  the  number 
into  groups  of  two  figures  each,  called  periods. 

Since  1  =  V,  100  =  10^  10,000  =  100«,  and  so  on,  it  is  evident  that  the 
square  root  of  any  number  between  1  and  100  lies  between  1  and  10,  and 
the  square  root  of  any  number  between  100  and  10,000  lies  between  10 
and  100.  In  other  words,  the  square  root  of  any  integral  number  expressed 
"by  one  figure  or  (too  figures  is  a  number  of  one  figure ;  the  square  root  of 
any  integral  number  expressed  by  three  or  four  figures  is  a  number  of  two 
£gures ;  and  so  on. 

Therefore,  if  an  integral  number  is  separated  into  periods  of  two  figures 
each,  from  the  right  to  the  left,  the  number  of  figures  in  the  square  root 
will  be  equal  to  the  number  of  the  periods  of  figures.  The.  last  period  at  the 
left  may  have  one  figure  or  two  figures;  for  example,  22  09,  and  7  89  04  81. 
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332.  Extracting  the  Square  Root.  The  process  of  extractmg 
the  square  root  of  a  number  will  now  be  considered. 

For  example,  required  the  square  root  of  2209. 

Separating  the  figures  of  the  number  into  periods  (§  331),  we  see  that 
there  will  be  two  integral  places  in  the  root. 

The  first  period,  22,  contains  the  square  of  the  tens'  number  of  the  root^ 
Since  the  greatest  square  in  22  is  16,  hence  4,  the 
square  root  of  16,  is  the  tens'  figure  of  the  root. 

Subtracting  the  square  of  the  tens,  the  remain- 
der contains  twice  the  tens  x  the  units,  plus  the 
square  of  the  units  (§  330).  If  we  divide  by  twice 
the  tens  (that  is,  by  80,  which  is  2  x  4  tens),  we 
shall  find  approximately  the  units.  Dividing  609 
by  80  (or  60  by  8),  we  have  7  as  the  units'  figure. 

Since  twice  the  tens  x  the  units,  plus  the  square 
of  the  units,  is  equal  to  (twice  the  tens  +  the  units)  x  the  units,  that  is, 
since  2  x  40  x  7  +  7«  =  (2  x  40  +  7)  x  7,  we  add  7  to  80  and  multiply  the 
sum  by  7.  The  product  is  609,  thus  completing  the  square  of  47. 

Checking  the  work,  47*  =  2209. 

WBITTEH  EXBRCISB 
Find  the  square  roots  of  the  following  : 


22  09(47 

16 
80    6  09 
87    6  09 


1.  V3249r  3.  Vsm.  5.  V8969r  7.  VSOiT 

2.  ViesT  4.  Vl225r  6.  V2809r  8.  VsJsT 

Find  the  sides  of  the  squares^  given  the  foUotoing  areas  : 
9.  6724  sq.ft.  11.  9025  sq.  ft.  13.  7921  sq.  id 

10.  7569  sq.ft.  12.  9409  sq.ft.  14.  6889  sq.  yd. 

Find  the  square  roots  of  the  folhunng  hy  taking  the  square  root 
of  each  term  of  the  fractions : 


15.  v^f       17.  v^^     19.  Vjofi:     21.  vjfif: 

16.  Vflli:     18.  v^y^     80.  v^ft^     M-v'm^ 
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333.  Square  Root  with  Decimal  Fractions.  Find  the  square 
root  of  151.29- 

The  greatest  square  of  the  tens  in  151.29  is  100,  and  VlOO  =  10. 

Then  51.29  contains  2  x  10  x  the  units'  number  of  the  root,  plus  the 
square  of  the  units'  number.   Why  is  this  ? 

Dividing  by  2  x  10,  or  20,  we  find  that  the  next  figure  of  the  root  is  2. 

We  have  now  found  12,  the  square  being  100  +  44  =  144. 

Then  7.29  contains  2  x  12  x  the  tenths' 
number  of  the  root,  plus  the  square  of  the 
tenths'  number,  because  we  have  subtracted 
144,  which  is  the  square  of  12. 

Dividing  by  24,  we  find  that  the  tenths' 
figure  of  the  root  is  3. 

Hence  the  square  root  of  151.29  is  12.3. 

If  the  number  is  not  a  perfect  square, 
we  may  annex  pairs  of  zeros  at  the  right 
of  the  decimal  point  and  find  the  root  to 
as  many  decimal  places  as  we  choose. 

334.  Summary  of  Square  Root.  We  now  see  that  the  follow- 
ing are  the  steps  to  be  taken  in  finding  square  root : 

Separate  the  number  into  periods  of  two  figures  each,  beginning 
at  the  decimal  point 

Find  the  greatest  square  in  the  left-hand  period  and  write  its 
root  for  the  first  figure  of  the  required  root 

Square  this  root  subtract  the  result  from  the  left-hand  period^ 
and  to  the  remainder  annex  the  next  period  for  a  dividend. 

Divide  the  new  dividend  thus  obtained  by  tvnce  the  part  of  the 
root  already  found. 

Annex  the  figure  thus  found  to  this  divisor  and  multiply  by  the 
same  figure. 

Subtract  this  result^  bring  doum  th^  next  period^  and  proceed  as 
before  until  all  the  periods  have  been  thus  annexed. 

The  result  is  the  square  root  required. 


151.29(12.3 
1 

20 
22 

51 
44 

240 
243 

729 
729 

1 
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9.  63,001. 

10.  21,224,449. 

11.  49,112,064. 

12.  96,275,844. 


WSITTBir  BZSSCI8B 
Find  the  sqtiare  roots  of  the  following  : 

1.  12,321.  5.  19.4481. 

2.  54,756.  6.  0.2809. 
8.  110.25.  7.  1176.49. 

4.  8046.09.  8.  82.2649. 

In  Exs.  13-18  carry  the  square  roots  to  two  decimal  places  only. 
13.  2.  14.  5.  15.  7.  16.  8.  17.  11. 

18.  Find  the  number  of  rods  in  the  side  of  a  square  containing 
1  acre  (160  sq.  rd.). 

335.  Square  on  the  Hypotenuse.    In  a  right  triangle  the  side 
opposite  the  right  angle  is  called  the  hypotemise  of  the  triangle. 

If  a  floor  is  made  up  of  triangular  tiles 
like  this,  it  is  easy  to  mark  out  a  right 
triangle.  In  the  figure  it  is  seen  that  the 
square  on  the  hypotenuse  contains  eight 
small  triangles,  while  each  square  on  a  side 
contains  four  such  triangles.    Hence 

The  sqtuire  on  the  hypotenuse  equals  the 
sum  of  the  squares  on  the  other  tioo  sides. 

This  is  also  true  of  any  right  triangle,  for  we  see  that  if 
the  four  triangles,  1  -f  2  H-  3  +  4,  are  taken  away 
from  this  figure,  there  remains  the  square  on- 
the  hypotenuse.  But  if  we  take  away  the  two 
shaded  rectangles,  which  together  have  exactly 
the  same  area  as  the  four  triangles,  the  squares 
on  the  two  sides  remain.  Therefore  the  square 
on  the  hypotenuse  must  equal  the  sum  of  these  two  squares. 


J^ 

\ 

V 
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336.  lUustrative  Problem.   If  ^  =  12  aad  AC^  9,  find  BC. 

Since  AE^  Jt-AC^  ^BC^, 

therefore  12«  +  9«  =  BC\ 

or  144  +  81  =  225  =  ^C^ 
and  V^=-BC.  Therefore  BC  =  16. 


WRITTBir  EXERCISE 

1.  How  long  is  the  diagonal  of  a  hall  51  ft  by  68  ft  ? 

2.  Find  to  two  decimal  places  the  length  of  the  diagonal  of  a 
square  that  contains  4  sq.  ft 

3.  The  two  sides  of  a  right  triangle  are  20  in.  and  30  in.  Find 
to  two  decimal  places  the  length  of  the  hypotenuse. 

4.  The  two  sides  of  a  right  triangle  are  57  in.  and  76  in.  Find 
the  length  of  the  hypotenuse. 

5.  What  is  the  length  of  a  wire  drawn  taut  from  the  cornice 
of  a  100-foot  building  to  a  spot  75  ft  from  the  foot? 

6.  Fmd  the  length  of  the  hypotenuse  of  a  right  triangle  when 
the  sides  are  321  in.  and  428  in.;  40  in.  and  75  in.;  72  ft  and 
135  ft ;  36  rd.  and  67^  rd. ;  20  yd.  and  37  yd.  18  in. 

7.  A  telegraph  pole  is  set  perpendicular  to  the  ground,  and  a 
wire  is  fastened  to  it  18  ft.  from  the  ground,  and  then  to  a  stake 
13  ft  6  in.  from  the  foot  of  the  pole,  so  as  to  hold  it  in  place. 
How  long  is  the  wire  ? 

8.  A  derrick  for  hoisting  coal  has  its  arm 
27  ft  6  in.  long.  It  swings  over  an  opening 
22  ft  from  the  base  of  the  arm.  How  far  is 
the  top  of  the  derrick  above  the  opening? 

Reversing  the  procediire  in  §  335,  the  square  on  either  side  equals  the 
difference  of  what  squares  ? 

OS 
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Find  to  two  decimal  places  the  hypotenuse  of  each  of  the  right 
triangles  of  which  the  sides  are  here  given  : 

9.  85  ft.,  26  ft.  12.  42^  ft,  68^  ft        15.  8|  in.,  %\  in. 

10.  81  ft,  85  ft         18.  4.5  in.,  7.2  in.  16.  23  in.,  34  in. 

11.  10  nL,  13  rcL        14.  6.25  in.,  7.5  in.        17.  3.4  in.,  2.7  in. 

18.  A  room  is  16  ft  long,  12  ft  wide,  and  9  ft  high.  Find  to 
two  decimal  places  the  distance  from  an  upper  comer  through 
the  room  to  the  opposite  lower  comer. 

First  find  the  hypotenuse  on  the  floor  and  then  the  hypotenuse  required. 
This  hypotenuse  is  called  the  diagonal  of  the  room. 

19.  Find  to  two  decimal  places  the  length  of  the  diagonal  of 
a  cube  whose  volume  is  8  cu.  in. 

First  find  the  edge.   Then  proceed  as  in  Ex.  18. 

20.  A  school  flag  pole  is  broken  by  the  wind  16  ft  from  the 
ground.  The  two  pieces  hold  together,  and  the  top  of  the  pole 
touches  the  ground  30  ft  from  the  foot  of  the  pole.  Find  the 
length  of  the  flag  pole. 

21.  If  I  start  to  row  directly  across  a  stream,  in  the  direction 
AC^  at  the  rate  of  4  mL  an  hour,  and  if  the  stream  carries  me 
in  the  direction  CB^  at  the  rate  of  8  mL 
an  hour,  my  course  will  really  be  AB^ 
the  result  of  these  two  motions.  Sup- 
pose I  row  at  the  rate  of  4.5  mL  per 
hour,  and  the  stream  flows  6  mL,  what 
is  my  rate  of  progress  ? 

22.  The  captain  is  walking  at  the  rate  of  4  mL  per  hour 
directly  across  the  deck  of  a  steamer,  while  the  boat  is  moving 
at  the  rate  of  8  mL  per  hour.    Find  to  two  decimal  places  the 
rate  at  which  the  captain  is  moving.   Draw  a  plan  to  scale- 
It  is  a  good  exercise  to  make  up  problems  like  those  in  Sxs.  lS-22. 
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n.  A  sqaore  lot  has  an  area  of  27,556  sq.  ft  How  many  feet 
in  the  length  of  a  side  ? 

84.  A  square  piece  of  oilcloth  has  an  area  of  148  sq.  ft  4  sq.  in. 
How  many  inches  in  the  length  of  a  side  ? 

25.  The  bottom  of  a  square  box  has  an  area  of  1936  sq.  in. 
How  long  is  the  box  ? 

26.  A  square  lot  has  an  area  of  62,001  sq.  ft  How  many  feet 
in  the  length  of  a  side  ? 

27.  Determine  the  number  of  rods  in  the  perimeter  of  a  square 
field  the  diagonal  of  which  is  1520  rd. 

28.  The  diagonal  of  a  square  is  15  ft  Find  to  two  decimal 
places  the  length  of  a  side. 

29.  The  side  of  a  square  is  12.5  ft  Find  to  two  decimal 
places  the  length  of  the  diagonal. 

30.  The  area  of  a  square  is  8^  sq.  ft  Find  to  two  decimal 
places  the  length  of  a  side. 

81.  The  foot  of  a  45-foot  ladder  is  27  ft  from  the  wall  of  a 
building  against  which  the  top  rests.  How  high  does  the  ladder 
reach  on  the  wall  ? 

82.  How  far  from  the  wall  of  a  house  must  the  foot  of  a 
45-foot  ladder  be  placed  in  order  that  the  top  of  the  ladder  may 
touch  a  window  sill  40  ft  from  the  ground  ? 

88.  A  rope  stretched  from  the  top  of  a  80-foot  pole  just 
reaches  the  ground  18  ft  from  the  foot  of  the  pole.  Assuming 
the  rope  to  be  straight,  how  long  is  it  ? 

In  practice,  tables  showing  the  square  and  cabe  roots  of  numbeis  are  used. 
The  extraction  of  cube  root  by  the  old  method  of  arithmetic  is  obsolete  as  a 
working  plan,  and  is  therefore  omitted  from  the  essentials  which  make  up  this 
series.  A  short  table  of  square  and  cube  roots  is  given  in  the  Supplement  on 
page  619  and,  if  desired,  may  be  used  for  many  of  the  above  examples. 
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337.  Circumferencey  DiameteTy  and  Radius.  The  entire  distance 
around  a  circle  is  called  the  circumference.  A  line  drawn  through 
a  circle,  and  passing  through  the  center,  is  called  a  diameterj  and 
half  a  diameter  is  called  a  radiu%. 

A  circumference  is  like  the  length  of  a  tire  of  a  wheel ;  a  radius' is  like 
a  spoke  of  a  wheel;  a  diameter  is  like  two  opposite  spokes.  The  word 
*'  circumference  "  is  used  for  the  line  which  bounds  the  circle  as  well  as  for 
the  length  of  the  line. 

338.  Ratio  of  Circumference  to  Diameter.  By  measuring  several 
circles  and  dividing  each  circumference  by  its  diameter,  the  cir- 
cumference will  be  found  to  be  about  8^  times  the  diameter. 

It  is  proved  in  geometry  that  this  ratio  of  the  circumference 
to  the  diameter  is  more  nearly  3.1416.  For  our  work  use  3|, 
or  ^i,  instead  of  3.1416,  unless  the  contrary  is  stated. 

1.  Required  the  circumference  when  the  radius  is  7  in. 

Since  the  radius  is  7  in.,  the  diameter  is  2  x  7  in.  Therefore  the  cir- 
cumference is  3}  X  2  X  7  in.  =  44  in. 

2.  Required  the  diameter  when  the  circumference  is  28.6  in. 
Since  the  circiimference  is  the  product  of  the  diameter  and  -^,  we  divide 

the  circumference  by  ^  to  find  the  diameter. 

1.3 

rp,       t  28.6      7  X  ^f^.t      o  - 

Therefore  —  =  — ^^  =  O-l- 

Hence  the  diameter  is  9.1  in. 

ORAL  EXERCISE 

State  the  circurr^fereTices  of  circles  of  the  following  diameters  : 
1.  7  in.  2.  21  in.  3.  85  in.  4.  42  in. 

State  the  circumferences  of  circles  of  the  following  radii: 

6.  7  in.  6.  14  in.  7.  21  in.  8.  28  in. 
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WRITTEN  EXERCISE 
Find  the  circumferences^  given  the  diameters  : 

1.  68.2  in,       4.  5.11  ft  7.  4.69  ft  10.  13  ft  6  in. 

2.  48.3  ft       6.  53.9  ft  8.  58.1  in.         11.  17  ft  8  in. 

3.  423  in.        6.  6.37  in.  9.  6.02  ft  12.  64.4  ft 

Find  the  diameters^  given  the  circumferences : 

13.  132  ft       16.  176  in.  19.  68.2  in.  22.  198  in. 

14.  58f  ft       17.  770  ft  20.  3.96  ft  23.  15.4  in. 

15.  97f  ft       18.  96|ft  21.  0.484  ft  24.  0.11  mi. 

Using  3.1416  instead  of  y »  find  the  circumferences^  given  the 


diameters : 

25.  17  in. 

27.  2.8  in. 

29.  4.2  in. 

81.  2.25  ft 

26.  13  in. 

28.  4.37  in. 

30.  3^  ft 

32.  6  ft  2  in. 

Using  3,1416^  find  the  diameters^  given  the  circumferences : 

33.  53.4072  in.     35.  97.3896  in.     37.  182.2228  ft 

34.  84.8232  in.     36.  94.2478  ft      38.  138.2304  ft 

Using  y  >  find  the  circumferences^  given  the  radii : 

39.  49  in.        41.  91  in.  43.  9.8  in.  45.  15.4  in. 

40.  77  in.         42.  8.4  in.  44.  105  in.  46.  1|  in. 

47.  What  is  the  diameter  when  the  circumference  is  74.8  ft? 

48.  What  is  the  circumference  of  a  rod  whose  diameter  as 
measured  by  calipers  is  2.1  in.  ? 

49.  What  is  the  circumference  of  a  wire  whose  diameter  as 
measured  by  calipers  is  0.63  in.? 

50.  What  radius  must  be  used  in  making  a  pattern  for  a  wheel 
that  is  to  be  91^  in.  in  circumference  ? 
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339.  Area  of  a  Circle.  A  circle  can  be  separated  into  figrnreB 
which  are  nearly  triangles.  The  height  of  each  triangle  is  the 
radius,  and  the  sum  of  the  bases  is  tiie  circumference.   If  these 


were  exact  triangles,  the  area  would  be  ^  x  radius  x  circumfer- 
ence.  It  is  proved  in  geometry  that  this  is  the  true  area. 

340.  Given  the  Radius,  to  find  the  Area.   Because  the  circum- 
ference is  ^  X  diameter,  the  area  must  be 

^  X  radius  x^x  diameter, 
or  ^  X  radius  X^x2x  radius, 

or  ^  X  the  square  of  radius. 

TJie  area  of  a  circle  is  y  times  the  square  of  the  radius. 

Required  the  area  of  a  circle  whose  radius  is  5  in. 
Since  5«  =  25, 

we  have  area  =  ^  x  25  sq.  in.  =  78^  sq.  in. 

ORAL  EXERCISE 
StcUe  the  areas^  given  the  radii  as  follows: 

1.  7  in.  8.  14  in.        5.  21  in.        7.  ^^  in.  9.  1.4  in. 

2.  70  in.        4.  28  in.        6.  42  in.       8.  ^m.        10.  2.8  in. 

11.  If  you  take  a  radius  half  as  long  as  a  given  radius,  the 
area  of  the  circle  will  be  what  part  as  great  ? 

12.  If  you  double  the  length  of  the  radius,  the  area  of  the 
circle  will  be  how  many  times  as  large? 
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341.  ninstratiTe  Problem.  Required  the  radius  of  the  circle 
whose  area  is  50^  sq.  in. 

The  area  is  the  product  of  ^  by  the  square  of  the  radius. 
Therefore,  dividing  by  ^i^  we  have  the  square  of  the  radius. 

Since  Vl6  =  4t,  the  radius  is  4  in. 

WRITTEN  SXSRaSS 

1.  What  is  the  area  of  the  cross  section  of  a  water  pipe  that 
is  2  in.  in  diameter  ? 

2.  How  many  square  feet  in  the  base  of  a  water  tank  that  is 
42  ft  in  diameter  ? 

3.  A  horse  tethered  by  a  rope  21  ft  long  can  graze  over  how 
many  square  feet  of  ground  ? 

4.  A  horse  tethered  by  a  rope  can  graze  over  8850  sq.  ft  of 
ground.   How  long  is  the  rope  ? 

5.  How  long  is  the  equator  on  a  globe  of  diameter  12.67  in.? 
What  is  the  area  of  the  equator  circle  cut  from  such  a  globe  ? 

6.  A  school  flag  pole  has  a  circumference  of  24.2  in.  at  the 
base.  What  is  the  diameter  ?  What  is  the  radius  ?  What  is  the 
area  of  a  cross  section  ? 

7.  What  is  the  area  of  the  cross  section  of  a  circular  iron  beam 
whose  circumference  is  81.416  in.?    (Use  8.1416.) 

8.  A  boy  has  a  ball  tied  to  a  string  1  yd.  6  in.  long.  As  he 
swings  it  around,  how  long  is  the  circumference  traveled  by  the 
ball  ?   What  is  the  area  of  the  circle  inclosed  ? 

9.  A  tinsmith  wishes  to  make  a  pattern  for  the  bottom  of  a 
pail,  the  area  being  154  sq.  in.,  and  to  allow  ^  in.  all  around  for 
soldering.   What  radius  should  he  use  in  drawing  the  circle  ? 
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342.  Prism.  A  solid  having  two  parallel  faces  exactly  alike 
and  all  the  rest  of  the  faces  parallelograms  is  called  a  prism. 

The  solid  shown  in  the  picture  is  a  prism,  the  parallel 
faces  in  this  case  being  triangles.  The  hose  of  a  prism  is  one 
of  the  two  parallel  faces,  and  the  altitude  of  the  prism  is  the 
distance  between  these  faces.  If  all  the  faces  of  a  prism 
are  rectangles,  the  prism  is  called  a  rectangular  prism.  An 
ordinary  crayon  box  is  a  rectangular  prism. 

343.  Volume  of  a  Prism.  Contractors,  builders,  and  mechanics 
frequently  have  to  find  the  volume  of  a  prism  of  some  kind. 
For  example,  a  contractor  computing  the  amount  of  earth  to 
be  removed  in  excavating  a  canal  uses  the  rule  for  the  volume 
of  a  prism.  To  find  this  rule  first  consider  the 
following  questions: 

If  this  kind  of  prism,  a  cube,  is  1  in.  on  an 
edge,  what  is  its  volume  ? 

If  a  cube  is  2  in.  on  an  edge,  what  is  its  volume  ?  If  a  cube 
is  3  in.  on  an  edge,  what  is  its  volume? 

This  figure  represents  half  of  the  above  cube.  If  the  cube  is 
1  in.  on  an  edge,  what  is  the  volume  of  this  half? 

If  the  cube  is  4  in.  on  an  edge,  what  is  the    

volume  of  this  half  ? 

If  the  area  of  the  base  of  the  first  figure  on 
this  page  is  5  sq.  in.,  what  is  the  volume  of  the  lower  shaded  part 
which  is  1  in.  high?    What  is  the  total  volume  ? 

We  have  now  found  the  volume  of  a  special  kind  of  prism,  a  cube ;  of 
another  special  kind,  half  a  cube ;  and  of  a  triangular  prism.  The  volume 
of  any  prism  is  found  in  the  same  way  as  that  of  a  triangular  prism. 

We  see  from  the  above  that 

The  volume  of  a  prism  equals  the  area  of  the  base  multiplied  by 
the  altitude. 
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WRITTEN  EZ£RCISE 
Find  the  volumes  of  prisms  with  bases  and  altitudes  as  follows: 

1.  875  sq.  in.,  29  in.  4.  1.28  sq.  ft.,  3.2  in. 

2.  67.9  sq.  in.,  4.8  in.  5.  42.6  sq.  in.,  7.3  in. 

3.  61.3  sq.  ft.,  2.91  ft.  6.  62.8  sq.  in.,  3.17  in. 

Find  the  altitudes  of  prisms  with  volumes  and  bases  as  follows  : 

7.  243  cu.  in.,  29  sq.  in.  9.  783  cu.  in.,  87  sq.  in. 

8.  140  cu.  in.,  17^  sq.  in.  10.  178^  cu.  in.,  19^  sq.  in. 

Find  to  the  nearest  tenth  the  volumes  of  rectangular  prisms  with 
dimensions  as  follows: 

11.  42  in.  long  by  6.8  in.  wide  by  3.5  in.  high. 

12.  2.9  in.  wide  by  3.8  in.  long  by  6.4  in.  high. 

13.  3.91  ft.  wide  by  4.27  ft.  long  by  6.8  ft  deep. 

14.  2.8  ft.  deep  by  3.25  ft.  wide  by  4.75  ft  long. 

15.  6.5  ft  long  by  4.75  ft  wide  by  3.25  ft  high. 

16.  21.3  in.  wide  by  29.2  in.  long  by  3.7  in.  deep. 

17.  The  area  of  one  face  of  a  cube  is  3721  sq.  in.  What  is  the 
volume  of  the  cube  ? 

18.  A  prism  with  a  square  base  of  1156  sq.  in.  is  twice  as 
high  as  it  is  wide.   Find  the  volume  of  the  prism. 

19.  A  prism  has  a  square  base,  a  volume  of  4851  cu.  in.,  and 
a  height  of  11  in.    Required  the  lengths  of  the  edges. 

20.  A  prism  has  a  square  base,  a  volume  of  1687^  cu.  in.,  and 
a  height  of  7^  in.   Find  the  area  of  the  base. 

21.  In  Ex.  20,  find  the  edge  of  the  base  of  the  prism. 

Although  pupils  at  this  stage  do  not  need  to  have  an  artificial  motive  for  work, 
as  in  the  earlier  grades,  teachers  sometimes  find  it  helpful  to  consider  such  local 
measures  as  those  relating  to  a  water  tank  or  standpipe  before  beginning  page  466. 
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344.  Cylinder.  A  solid  bounded  by  two  parallel  circular  faces 
and  a  curved  surface  is  called  a  cylinder* 

The  solid  shown  in  the  picture  is  a  cylinder. 

The  two  parallel  circular  faces  are  called  the  hoses  of 
the  cylinder,  and  the  distance  between  the  bases  is  called 
the  altitude  of  the  cylinder. 

The  above  definition  is  sufficient  for  the  purposes  of  arithmetic.  There 
are  other  cylinders  than  those  having  circular  bases,  but  we  do  not  need 
t3  study  them  at  this  time. 

345.  Volume  of  a  Cylinder.  It  is  often  necessary  to  find  the 
volume  of  a  cylinder,  as  in  finding  tlie  volume  of  a  tank  or  pipe. 

In  the  same  way  that  we  found  the  volume  of  a  prism  (§  843) 
we  may  find  the  volume  of  a  cylinder. 

The  volume  of  a  cylinder  equals  the  area  of  the  base  multiplied 
by  the  altitude. 

Since  the  area  of  the  base  of  a  cylinder  is  V  times  the  square  of  the 
radius,  we  may  say  that  the  volume  of  a  cylinder  equals  (he  product  of  the 
altitude  multiplied  by  ^  times  the  square  of  the  radius  of  the  hose. 

WSITTBN  EXERCISE 

1.  Find  the  volume  of  a  cylindrical  water  tank  40  ft  high  and 
40  ft.  in  diameter. 

2.  How  many  cubic  feet  in  a  section  of  water  pipe  16  ft.  long, 
the  diameter  being  1  ft  11  in.  ? 

3.  How  many  gallons  (231  cu.  in.)  in  a  cylindrical  tank  82  ft 
high  and  80  ft  in  diameter  ? 

4.  Find  the  number  of  cubic  feet  in  a  boiler  15  ft  long  and 
8  ft  6  in.  in  diameter,  internal  measure. 

5.  Find  the  number  of  cubic  inches  in  a  pipe  18  ft  long,  4  in. 
in  external  diameter,  the  metal  being  \  in.  thick. 
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346.  Curved  Surface  of  a  Cylinder.  If  we  slit  the  curved  sar- 
f aoe  of  a  cylinder  and  spread  it  out  flat,  what  will  it  become  ? 
How  may  we  find  the  area  of  this  surface  ?   Try  it 

What  is  the  area  of  the  curved  surface  of  a  cylinder  6  in.  high 
and  8  in.  in  circumference  ? 

The  area  is  the  same  as  that  of  a  rectangle  6  in.  by  8  in.,  or  48  sq.  in. 

We  see  that  the  area  of  the  curved  surface  of  a  cylinder  equaU 
the  eircun{ferenee  multiplied  ly  the  altitude. 

That  is»  area  =  circumference  x  altitude, 

or  area  =  -^  x  diameter  x  altitude. 

ORAL  EXERCISE 

State  the  areas  of  the  curved  Wirfa^ee  of  cylinders  with  altitudes 
and  circunferences  as  follows: 

1.  25  in.,  80  in.  5.  66J  in.,  48  in. 

2.  a^  in.,  69  in.  6.  12^  in.,  24  in. 

8.  75  in.,  40  in.  7.  16f  in.,  86  in. 
4.  50  in.,  106  in.                                 8.  88|  in.,  83  in. 

9.  How  many  square  inches  in  the  curved  surface  of  a  wire 
of  circumference  1  in.  and  length  200  ft.  ? 

10.  How  many  square  feet  of  tin  are  needed  for  a  pipe  8  ft. 
long  and  6  in.  in  circumference,  allowing  1  sq.  ft.  for  overlapping? 

11.  A  tin  cup  is  7  in.  in  circumference  and  3  in.  high,  both 
measures  including  allowance  for  soldering.  How  many  square 
inches  of  tin  are  needed  for  the  curved  surface  ? 

12.  A  tin  water  pipe  has  a  circumference  of  9  in.  and  a  length 
of  10  ft,  both  measures  including  allowance  for  soldering.  How 
many  square  inches  of  tin  are  needed  ? 
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WRITTEN  EZSRaSS 

1.  How  many  square  inches  of  surface  on  a  wire  10  ft.  long 
and  ^  in.  in  circumference  ? 

2.  If  the  height  and  diameter  of  a  solid  cylinder  are  both 
7  in,,  what  is  the  total  area  of  surface  ? 

To  the  cylindrical  surface  add  the  areas  of  the  circles  forming  the  top 
and  bottom. 

3.  How  many  square  inches  of  tin  are  needed  for  a  cylindri- 
cal cup  4  in.  high  and  4  in.  in  diameter  ? 

4.  How  many  square  feet  in  the  curved  surface  of  a  water 
tank  that  is  40  ft.  high  and  127.3  ft.  in  circumference  ? 

5.  Write  a  rule  for  finding  the  circumference  of  a  circle, 
given  the  radius ;  also  for  finding  the  area  of  the  circle. 

6.  How  many  square  feet  of  surface  on  the  outside  of  a 
smokestack  30  ft.  high  and  2  ft.  in  exterior  diameter  ? 

7.  The  curved  surface  of  a  granite  cylindrical  shaft  3  ft.  6  in. 
in  diameter  and  22  ft  8  in.  long  is  to  be  polished.  How  many 
square  feet  in  the  surface  to  be  polished  ? 

8.  In  a  certain  factory  there  is  a  room  heated  by  210  ft.  of 
steam  pipe,  2  in.  in  diameter.  Required  the  radiating  surface ; 
that  is,  the  area  of  the  curved  surface  which  radiates  the  heat. 

9.  A  large  suspension  bridge  has  4  cables,  each  1872  ft  long 
and  1  ft  2  in.  in  diameter.  In  letting  the  contract  for  painting 
these  cables  it  is  necessary  to  know  their  surface.   Compute  it 

10.  In  making  metal  bedsteads  some  iron  rods  0.75  in.  in 

diameter  are  covered  with  thin  rolled  brass.    Suppose  a  shop 

needs  6000  ft  of  such  rods,  how  many  square  feet  of  rolled 

brass  will  be  needed,  not  allowing  for  waste? 

Teachers  should  not  fail  to  keep  in  mind  the  importance  of  estimating  resulta 
in  advance. 
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347.  Pyramid.  A  solid  of  this  shape,  in  which  the  base  is 
any  polygon  and  the  other  faces  are  triangles  meeting  at  a  point, 
is  called  a  pyramid.  The  point  at  which  the  tri- 
angular faces  meet  is  called  the  vertex  of  the 
pyramid.  The  distance  from  the  vertex  to  the  base 
is  called  the  altitude  of  the  pyramid. 


348.  Volume  of  a  Pyramid.    A  contractor  or 
builder  occasionally  needs  to  find  the  volume  of  a 
pyramid.  The  rule  for  finding  the  volume  is  easily 
seen  by  taking  a  hollow  prism  and  a  hollow  pyramid 
of  the  same  base  and  the  same  height,  as  here 
shown,  filling  the  pyramid  with  water  and 
pouring  the  water  into  the  prism.   It  will  be 
found  that  the  prism  can  be  exactly  filled 
with  three  times  the  amount  that  fills  the 
pyramid.    That  is. 

The  volume  of  a  pyramid  equals  one  third  the  product 
base  and  altitude. 
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WRITTEN  EXERCISE 
Find  the  volumes  of  pyramids  tvith  bases  and  altitudes  as  follows : 

1.  129.3  sq.  in.,  3.72  in.  3.  702.39  sq.  in.,  16.8  in. 

2.  202.11  sq.  ft.,  8.92  ft  4.  187.02  sq.  ft.,  10.7  ft. 

Find  the  bases  of  pyramids  unth  volumes  and  altitudes  as  follows : 

5.  89.6  cu.  in.,  12.8  in.  7.  123.2  cu.  in.,  17.6  in. 

6.  178.2  cu.  in.,  19.8  in.  8.  140.4  cu.  in.,  23.4  in. 

9.  The  Great  Pyramid  in  Egypt  is  480|  ft.  high,  and  has  a 
square  base,  764  ft.  on  a  side.  What  is  the  volume  ?  If  it  weighs 
168  lb.  per  cubic  foot,  what  is  the  weight  ? 


LITTLE  EXAMINATIONS 
I.  Find  the  square  root*  of  the  following  : 

Find  to  two  decimal  places  the  square  roots  of  the  following  : 
6.  13.  7.  17.  8.  80.  9.  125.  10.  \. 

II.  Find  the  circumferences^  given  the  diameters  : 

1.  34.1  in.    2.  82.2  ft     8.  8  m.  4.  4^  in.         5.  9  in. 

Find  to  two  decimal  places  the  square  roots  of  the  following  : 
6.  19.  7.  15.  8.  50.  9.  650.  10.  ^ 

III.  Find  the  hypotenuses^  given  the  other  sides  as  follows: 

1.  39  ft,  52  ft  2.  21  ft,  72  ft  8.  51  ft,  68  ft 

Find  the  volumes  of  cylinders  whose  altitudes  and  areas  of  base 
are  as  follows  : 

4.  48  in.,  135  sq.  in.  5.  9  ft  6  in.,  5  sq.  ft  86  sq.  in. 

Find  the  volumes  of  cylinders  whose  altitudes  and  radii  of  base 
are  as  follows : 

6.  87  in.,  5  in.  7.  85  in.,  9  in.  8.  8  ft  7  in.,  8  in. 

9.  Find  the  volume  of  a  pyramid  of  base  87  sq.  in.  and 

height  14^  in. 
10.  Find  the  volume  of  a  pyramid  of  base  4  sq.  ft  9  sq.  in^ 
and  height  1  ft  8  in. 
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REVIEW  AND  DRILL 
L  DRILL  SECTION 

1.  Write  in  ordinary  numerals : 

MDCCCCXIX  MCMXXI  LXXXIX 

2.  Find  the  value  of  48,998  +  76,554  +  88,456  +  96,387. 
8.  Find  the  value  of  82,021,322  -  67,187,487. 

4.  Multiply  the  sum  of  $27.63  and  $99.75  by  346. 

5.  Divide  the  difference  between  $910.07  and  $756.59  by 
1.37,  and  carry  the  result  to  the  nearest  cent 

Add  the  following : 

6.  J  +  |.  8.  ^  +  5|.  10.  6 J  +  ^.         12.  3 J  +  2|. 

7.  f  +  J.  9.  2|  +  6f .         11.  5J  +  3|.         13.  ^  +  SJ. 

Subtract  the  following: 
14.  I  -  J.         15.  2J  -  f  16.  ^  -  2f         17.  9 J  -  2 1 . 

Mtdtiplff  the  following  : 
18.  I  of  f        19.  \  of  2|.  20.  2\  X  3^.         21.  3^  x  5|. 

Divide  the  following : 
22.  I -I- J.         28.  ^'^^.         24.  9|-*-3|.         25.  18f -i- 3|. 

Find  the  valuei  cf  (he  following  to  two  decimal  places : 

26.  25%  of  $17,256.75.     27.  5.293-1-0.971.     28.  1-*- 0.7864. 
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472  REVIEW  AND  DRILL 

n.  PROBLEMS  WITHOUT  NUMBERS 
ORAL  BXESCISE 

1.  How  do  you  find  the  square  of  a  number  ? 

2.  If  you  know  the  side  of  a  square,  how  do  you  find  the 
area?   Illustrate  by  an  example. 

3.  If  you  know  the  area  of  a  square,  how  do  you  find  the 
side?   Illustrate  by  an  example. 

4.  How  do  you  find  by  factoring  the  square  root  of  a  number 
that  is  a  perfect  square  ?    Illustrate. 

5.  If  you  know  three  terms  of  a  proportion,  how  do  you  find 
the  fourth  term  ? 

6.'  How  do  you  extract  the  square  root  of  an  integer  that  is 
a  perfect  square  ? 

7.  How  do  you  extract  the  square  root  of  a  common  fraction? 
How  do  you  extract  the  square  root  of  a  decimal  ? 

8.  How  do  you  find  the  hypotenuse  of  a  right  triangle  when 
you  know  the  other  two  sides  ? 

9.  Suppose  that  a  fly  starts  from  the  upper  northeast  comer 
of  this  room  and  flies  straight  to  the  lower  southwest  comer. 
How  can  you  find  the  distance  he  flies,  knowing  the  three 
dimensions  of  th^  room? 

10.  How  would   you   find   the  number  of  cubic  feet  in  a 
cylindrical  water  tank? 

11.  If  you  know  the  base  and  altitude  of  a  pyramid,  what 
else  can  you  find,  and  how  do  you  find  it? 

12.  If  you  know  the  altitude  of  a  cylinder^  and  the  diameter 
of  the  base,  what  else  can  you  find,  and  how  do  you  find  them  ? 
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HL  INDUSTRIAL  PROBLEMS 


WHY  W£  BUILT  THE  PANAMA  CANAL 

1.  The  Panama  Canal  cost  about  ^375,000,000.  Taking  our 
population  as  100,000,000,  this  means  that  every  man,  woman, 
and  child  must  pay  how  much  on  an  average  ? 

2.  If  the  government  has  borrowed  the  money  at  2%,  what  are 
the  interest  charges  every  year  that  all  of  us  must  help  pay  ? 

3.  Goods  can  be  shipped  just  as  well  by  water  as  by  rail,  un- 
less there  is  necessity  for  haste.  It  is  cheaper  to  ship  by  water. 
The  rate  on  a  certain  class  of  freight  from  Boston  to  Chicago 
wholly  by  rail  is  30^  per  100  lb.,  but  by  rail  and  lake  it  is  J5.54 
per  ton.   What  is  the  per  cent  of  saving  by  rail  and  lake  ? 

4.  The  rate  on  a  certain  class  of  goods  from  New  York  to 
San  Francisco  is  J2  per  100  lb.  wholly  by  rail,  or  Jl.20  per  100  lb. 
by  water  and  the  Panama  CanaL  What  is  the  per  cent  of  saving 
by  the  latter  route  ? 
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5.  If  the  rate  by  the  Panama  Canal  is  40%  cheaper  than  by 
the  rail  route,  how  much  would  a  shipper  save  on  40  tons  of  the 
class  of  goods  mentioned  in  Ex.  4,  over  the  all-rail  rate  ? 

6.  It  is  estimated  that  on  a  certain  class  of  goods  there  is  a 
saving  of  46%  by  shipping  by  the  Panama  Canal  over  shipping 
by  rail  from  the  Atlantic  coast  to  the  Pacific-  If  ^23,500,000 
represents  the  all-rail  freight  charges  on  this  class  of  goods  for 
a  given  period,  and  it  is  just  as  well  to  sh^  by  water  as  by  rail, 
what  is  the  saving  by  sending  the  freight  through  the  Canal  ? 

7.  Before  the  Panama  Canal  was  opened,  the  western  coast 
of  Central  and  South  America  had  an  annual  foreign  trade  of 
1600,000,000.  It  was  estimated  that  this  would  be  increased 
55%  as  a  result  of  the  opening  of  the  CanaL  What  would  this 
make  the  value  of  the  annual  foreign  trade  ? 

8.  It  costs  us  about  115,000,000  for  a  battleship,  to  defend 
our  country  in  case  of  war.  The  Panama  Canal  allows  our  ships 
to  be  sent  from  the  Atlantic  to  the  Pacific  and  back  again,  with 
very  little  delay.  If  we  need  build  one  less  battleship  a  year  oa 
this  account,  how  much  will  be  saved  in  twenty-five  years  ? 

9.  If  the  trade  of  the  Atlantic  coast  of  this  country  with 
Australasia  was  ^22,000,000  a  year  before  the  Panama  Canal 
was  opened,  and  increased  82%  as  a  result  of  the  opening  of 
this  route,  what  did  it  amount  to  after  that  ? 

10.  Suppose  England's  trade  with  the  west  coast  of  South 
America  was  ^86,000,000  a  year  before  this  route  was  opened, 
and  increased  15%  as  a  result  of  the  opening  of  the  Canal,  what 
did  it  amount  to  after  that  ? 

11.  The  toll  on  merchant  vessels  is  |1.20  per  net  ton  of  actual 
earning  capacity.  If  a  steamer  has  a  net  capacity  of  5275  tons, 
how  much  toll  must  be  paid  in  passing  through  the  Canal  ? 


CHAPTER  XIV 

GENERAL  REVIEW 

349.  General  Review.  We  have  now  studied  the  subjects  that 
are  regarded  as  the  essentials  of  arithmetic.  In  this  chapter  we 
shall  consider  further  illustrations  of  the  applications  of  arith- 
metic to  the  affairs  of  life,  and  these  will  also  serve  as  a  general 
review  of  the  entire  subject.  The  latter  part  of  the  chapter  com- 
prises a  carefully  arranged  series  of  examinations. 


PROBLEMS  m  WOODWORKING 

1.  The  class  is  making  this  scissors  rack  for  the  sewing  room. 
There  are  four  strips  of  wood  with  holes  for  the  scissors,  the 
side  piece  hiding  one  of  the  strips  in  the  picture.  If  each  of  the 
four  strips  is  |"  wide, 
and  each  side  piece  is 
^"  wide,  what  is  the 
width  of  the  body  of 
the  rack? 

2.  There  are  nine 
openings  in  each  of 
the  four  strips,  the 
distance  from  the 
center  of  each  opening  to  the  center  of  the  next  being  1^".  The 
distance  from  the  centers  of  the  first  and  last  openings  to  the 
ends  of  the  strips  is  also  1^".   What  is  the  length  of  the  rack? 
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3.  Edward  helped  his  father  make  some  nests  and  coops. 
This  is  a  picture  of  one  of  the  nests  for  a  sitting  hen.  Edward 
figured  out  the  number  of  feet  of  lumber  for 
each  nest.    How  many  feet  were  required  ? 

4.  Edward  and  his  father  made  eight  of 
these  nests,  using  lumber  that  cost  $40  per  M. 
How  much  did  the  lumber  cost  ? 

5.  For  the  hens  and  chickens  Edward  and  his  father  made 
eight  coops  like  the  one  pictured  below.  Edward  drew  the  figure 
to  the  scale  of  1  in.  to  1  ft,  and 
then  measured  the  size  of  each 
part  of  the  coop.  Do  this,  and  find 
the  number  of  feet  of  lumber  re- 
quired and  its  value  at  J40  per  M. 

Some  approximation  is  allowed  here, 
but  this  is  exactly  what  happens  in 
practical  work,  and  is  very  desirable. 
The  pupils  may  compare  their  answers  and  thus  check  one  another's  errors. 

6.  Edward's  father  built  a  sufficient  number  of  poultry  houses 
like  this  for  his  hens.  The 
length  of  each  was  9  ft.,  the 
width  7  ft.,  the  height  in 
the  center  6  ft.,  and  the 
height  at  the  eaves  18  in. 
Allowing  20  cu.  ft.  for  each 
hen,  how  many  hens  will 
this  house  accommodate?  ^j.^^=^.=^,«..^ 

If  Edward  gets  an  answer  ^      .  ..^"Z^J^^^^-  ^-*'  '^— 

like  11.8  hens,  he  will  say  that 

the  house  will  accommodate  a  dozen.   In  other  words,  he  will  nae  his 
common  sense  with  such  an  answer,  just  as  you  always  should. 
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^  Busnrsss  stsatsgt 

1.  A  draggist  is  considering  whether  to  move  his  store  to  a 
more  central  location.  He  asks  his  son  George  to  do  some  figur- 
ing with  him,  to  see  whether  it  will  pay  to  move.  The  new  store 
would  cost  him  |330  more  per  year.   How  much  is  this  a  month  ? 

2.  If  20  more  customers  will  enter  the  store  each  day,  and  each 
will  buy  45^  worth  of  goods  on  which  the  profit  is  12%  above  all 
expenses,  these  figures  all  being  averages  and  the  drug  store  being 
open  80  days  each  month,  does  George  find  that  the  change  of 
location  is  wise  or  not  ?   Give  his  reason. 

3.  After  moving  to  the  new  store,  George's  father  decides  to 
do  some  advertising.  He  has  a  cough  medicine  which  he  manu- 
factures at  a  cost  of  15^  a  bottle,  and  his  annual  sales  average 
200  bottles  at  50^  a  bottle.  If  (250  spent  in  advertising  enables 
him  to  sell  1250  more  bottles  during  the  year,  is  this  advertising 
a  good  investment  ?  Find  his  profit  on  this  medicine  before  he 
advertised  and  also  after  deducting  the  amount  spent  for  adver- 
tising.   What  was  his  per  cent  of  profit  in  each  case  ? 

4.  George  thinks  that  the  $250  spent  in  advertising  was  not 
as  good  an  investment  as  the  money  spent  in  manufacturing. 
What  was  the  per  cent  of  returns  on  each  ?  Was  George  right  ? 

5.  It  occurs  to  George  that  instead  of  idling  away  his  time 
after  school  and  on  Saturdays,  he  would  do  better  to  help  his 
father  in  the  store.  His  father  offers  him  5%  on  such  money  as 
he  may  take  in.  If  he  takes  in  (2.50  on  each  of  the  five  school 
days  and  $9.50  on  Saturday,  how  much  does  he  make  for  himself 
in  a  week? 

6.  If  George  needs  (225  to  carry  him  through  the  trade  school, 
beginning  5  yr.  hence,  how  much  of  his  money  must  he  save  each 
year,  not  considering  interest,  and  how  much  may  he  spend  ? 
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350.  Problem  Data.  The  following  price  list  may  be  nsed  in 
solving  the  problems  on  page  479,  and  similar  problems. 

The  data  may  also  be  secured  by  the  pupils  by  inquiry  at  home  or  at 
some  grocery.  This  may  be  made  the  basis  of  practical  problems  in  simple 
domestic  bookkeeping. 

Coffee,  Maracaibo,  20^  per  pound ;  5  lb.  for  85^ 

Java  and  Mocha,  31^  per  pound ;  5  lb.  for  $1.45. 

Old  Government  Java,  green,  27^  per  pound ;  5  lb.  for  fl.30. 
Tea,  Black  India,  50^  per  pound. 

English  Breakfast,  40^  per  pound. 

Ceylon,  finest,  80^  per  pound. 
Cocoa,  half-pound  cans,  83^;  $3.75  per  dozen  cans. 
Sngar  simp,  half -gallon  cans,  50^ ;  5-gallon  cans,  |4. 
Maple  simp,  pints,  25^ ;  gallon  cans,  $1.45 ;  $16.50  per  dozen  cans. 
Honey,  8-ounce  bottles,  40^ ;  $4.50  per  dozen  bottles. 
Floor,  buckwheat,  5^  per  pound ;  a  bag  of  24}  lb.,  $1.10. 

Self-raising,  3  lb.  for  19  ^ ;  '6  lb.  for  85f 

Wheat,  4  ^  per  pound ;  $5  per  barrel  of  106  lb. ;  70  ^  per  sack  of  24  \  lb. 
Breakfast  cereal,  14^  per  package;  $1.60  per  dozen  packages. 
Macaroni,  12^  per  package;  25  packages  for  $2.75. 
Crackers,  Alberts,  23^  per  tin;  $2.65  per  dozen  tins. 

Soda,  5^  per  carton;  55^  per  dozen  cartons. 
Soups,  half-pint  cans,  10^;  pint  cans,  16^;  quart  cans,  28^;  $3.25  per 

dozen  quart  cans. 
Bacon,  American,  25^  per  pound. 

Sliced,  in  jars,  26^  per  pound ;  $3.10  per  dozen  jars. 
Herrings,  15^  per  can;  $1.75  per  dozen  cans. 
Asparagus,  50^  per  can ;  $5.75  per  dozen  cans. 
]>omino  sugar,  5  lb.  for  50^. 
Loaf  sugar,  7}^  per  pound. 
Granulated  sugar,  5^  per  pound. 
Olives,  32^  per  bottle ;  $3.75  per  dozen  bottles. 

Olive  oil,  65^  per  bottle ;  38^  per  half  bottle ;  $7.75  per  dozen  bottles. 
Allspice,  15^  per  can.  Cloves,  40^  per  pound. 

Cinnamon,  40^  per  pound.  Nutmegs,  65  ^  per  pound. 

Pepper,  22  f  per  pound.  Ginger,  20^  per  pound. 
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INDUSTRT  OF  TH£  KITCHEN 

1.  If  a  family  needs  a  dozen  cans  of  cocoa,  how  much  is 
saved  by  purchasing  at  the  dozen  rate  ? 

2.  If  a  family  needs  5  gaL  of  sugar  sirup,  how  much  is  saved 
by  purchasing  a  5-gallon  can  instead  of  buying  ten  half-gallon 
cans  ?    What  per  cent  is  saved  ? 

3.  How  much  would  a  hotel  save  by  purchasing  120  gal.  of 
maple  sirup  by  the  dozen  gallon  cans  instead  of  buying  single 
cans  ?    What  per  cent  would  the  hotel  save  ? 

4.  In  which  is  the  per  cent  of  saving  greater,  in  buying 
honey  by  the  dozen  bottles  instead  of  by  the  bottle,  or  in  buying 
maple  sirup  by  the  dozen  cans  instead  of  by  the  can  ? 

5.  How  much  is  buckwheat  flour  a  pound?  At  this  rate, 
what  will  24J  lb.  cost  ?   How  much  is  saved  in  buying  a  bag  ? 

6.  What  is  the  per  cent  of  saving  in  buying  self-raising  flour 
by  the  6-pound  package  instead  of  by  the  3-pound  package  ? 

7.  By  inquiry  at  home,  make  out  a  grocery  list  for  a  week, 
from  page  230.  Make  two  pages  of  a  home  account,  the  left-hand 
page  showing  the  amount  received,  and  the  right-hand  page 
showing  the  amounts  spent  for  groceries. 

8.  Make  out  a  bill  for  six  items  of  groceries,  making  the 
proper  extensions  and  footing.    Receipt  the  bill. 

9.  Make  out  a  bill  for  ten  items  of  groceries,  as  in  Ex.  8. 

10.  Make  out  a  bill  for  twelve  items  of  groceries,  as  in  Ex.  8. 

11.  If  gas  costs  Jl  per  1000  cu.  ft.,  and  your  neighbor  uses 
2820  cu.  ft  in  May,  how  much  was  his  gas  bill  for  that  month  ? 

12.  At  the  beginning  of  the  month  the  gas  meter  registers 
14,260,  and  at  the  end  of  the  month  17,140.  How  much  is  the 
gas  bill  for  the  month,  at  Jl  per  1000  cu.  ft? 
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THE  DAIRY  INDUSTRY 

1.  A  fanner  sells  26,250  lb.  of  milk  to  a  creamery  in  a  certain 
month.  The  milk  averages  4.2%  butter  fat  With  how  many 
pounds  of  butter  fat  does  the  creamery  credit  him  in  that  mcHith  ? 

2.  If  6  lb.  of  butter  fat  are  needed  in  making  7  lb.  of  butter, 
what  is  the  value  of  the  butter  produced  from  1236  lb.  of  butter 
fat,  the  butter  being  worth  24^  a  pound  ? 

3.  A  certain  dairy  during  a  certain  month  sells  to  a  creamery 
milk  averaging  3.75%  of  butter  fat.  The  butter  fat  weighs 
630  lb.    How  many  pounds  of  milk  does  the  dairy  sell  ? 

4.  A  farmer  has  two  cows,  one  supplying  986  lb.  of  milk  test- 
ing 3.1%  butter  fat  in  a  certain  month,  and  the  other  812  lb. 
testing  4.2%.  If  the  creamery  allows  him  27^  a  pound  for  but- 
ter fat,  which  cow  pays  him  the  more  for  that  month,  and  how 
much  more,  the  feed  costing  the  same  ? 

5.  A  creamery  uses  7500  lb.  of  milk  in  a  week.  The  skim  milk 
amounts  to  80%  of  the  whole  milk  and  contains  0.6%  butter  fat. 
How  many  pounds  of  butter  fat  are  lost  in  the  skim  milk  ? 
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PS0BLBM8  IN  IRRIGATION 

1.  An  acre-inch  of  water  is  the  amount  of  water  1  in.  deep  that 

it  will  take  to  cover  a  perfectly  flat  acre.   What  is  an  acre-foot 

of  water,  how  many  acre-inches  does  it  contain,  and  how  many 

cubic  feet  of  water  does  it  contain  ? 

These  terms  are  used  in  irrigation,  particularly  in  the  mountain  states.  The 
exercise  may  be  omitted  in  those  parts  of  the  country  in  which  irrigation  is  not 
common.  The  pupils  should  bring  local  problems  to  class.  The  technical  terms 
on  this  page  need  not  be  learned  unless  needed  in  the  locality,  and  they  are  suf- 
ficiently explained  in  the  problems  to  make  formal  definitions  unnecessary. 

2.  A  second-foot  of  water  is  a  cubic  foot  passing  a  particular 

point  in  1  sec.    If  7  cu.  ft  of  water  pass  in  1  sec,  the  irrigation 

ditch  is  delivering  7  second-feet  of  water.   By  timing  a  floating 

stick  in  a  flume  4  ft.  wide,  the  water  being  6  in.  deep,  it  was 

found  that  the  water  was  flowing  10  ft.  per  second.    How  many 

second-feet  of  water  was  the  flume  carrying  ? 

Allowance  has  to  be  made  for  friction  of  flowing  water,  but  this  need  not  be 
considered  in  an  elementary  treatment  of  the  subject. 

3.  If  a  flume  is  delivering  20  second-feet  of  water,  how  long 
will  it  take  to  supply  the  water  to  irrigate  2  A.  of  land,  the  soil 
requiring  8  acre-inches  per  acre  ? 

4.  A  farmer  has  80  A.  of  beets  which  he  wishes  to  irrigate 

from  a  reservoir.   How  many  cubic  feet  should  he  store  in  the 

reservoir  if  each  acre  requires  2  acre-feet  for  the  season  ? 

There  will  have  to  be  an  allowance  for  evaporation  and  other  waste,  but  this 
problem  is  supposed  to  require  the  net  amount  after  such  allowance  is  made. 

5.  A  company  is  organized  to  furnish  25  sections  (or  25  sq.  mi.) 
of  land  with  1^  acre-feet  of  water  per  acre  annually.  If  25%  is 
allowed  for  loss  by  seepage  and  evaporation,  so  that  only  75% 
of  the  water  is  available,  and  if  the  reservoir  has  an  average 
depth  of  40  ft,  and  must  store  all  the  water  necessary  for  a  year 
at  one  time,  how  many  acres  will  the  reservoir  cover  ? 
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PROBLEMS  OF  THE  WESTERN  FARM 

1.  A  fanner  has  200  A.  on  which  he  rotates  his  crops,  with 
3  yr.  given  entirely  to  alfalfa  and  2  yr.  entirely  to  sugar  beets. 
The  beets  require  2  acre-feet  of  water  per  acre  each  season,  and 
the  alfalfa  requires  four  fifths  as  much.  How  many  acre-feet  of 
water  will  the  farmer  need  during  the  five-year  period  ? 

2.  In  a  recent  year  the  reclamation  service  of  the  government 
expended  |86,500,000  in  reclaiming  about  2,500,000  acres  of 
land.   What  was  the  avenge  expense  per  acre  ? 

3.  An  experiment  was  made  in  raising  alfalfa.  A  farmer  rented 

60  A.  of  irrigated  land  for  5  yr.  at  $5  per  acre  per  year.    The 

seed  cost  40^  per  acre  per  year,  the  preparation  of  the  land  and 

the  seeding  cost  ♦!  per  acre  per  year,  and  the  fertilization  80^ 

per  acre  per  year.   It  cost  $3  per  acre  every  time  the  alfalfa  was 

cut,  and  it  was  cut  twelve  times  in  the  5  yr.  The  yield  was  2.8  T. 

per  acre  per  year.    Find  the  total  cost  for  5  yr.,  the  amount  of 

alfalfa  grown,  and  the  cost  per  ton. 

The  crops  as  well  as  the  industries  vary  in  different  parts  of  the  country. 
The  teacher  may  omit  pages  which  relate  to  industries  with  which  the  pupils 
are  not  familiar.  Thus,  the  raising  of  alfalfa  may  mean  little  in  certain  regions. 

4.  Some  experiments  in  Utah  show  that  alfalfa  grows  best 
with  1.6  acre-feet  of  water  per  season,  wheat  and  oats  with  1.2 
acre-feet,  barley  with  1.7  acre-feet,  and  sugar  beets  with  1.9  acre- 
feet  A  Utah  farmer  had  100  A.  of  alfalfa,  50  A.  of  wheat,  75  A. 
of  oats,  40  A.  of  barley,  and  50  A.  of  sugar  beets.  He  used  uni- 
formly 2  acre-feet  of  water  per  acre  on  all  this  land.  Disregarding 
any  damage  to  the  crops,  how  much  water  did  he  waste  ? 

5.  Some  farmers  use  this  rule  for  finding  the  number  of  bushels 
of  com  in  a  bin:  Take  eight  times  the  product  of  the  three  dimen- 
sions of  the  bin,  and  divide  by  ten.  Using  this  rule,  find  the 
number  of  bushels  in  a  bin  10  ft  by  6  ft  by  4  ft 
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351.  Graph.  In  this  figure  the  successive  days  of  the  week 
are  represented  on  the  line  OX,  and  the  temperature  at  noon  on 
the  different  days  is  represented  on  the 
lines  parallel  to  OF.  The  broken  line 
shows  that  the  temperature  one  day  at 
noon  was  4-  70*^,  the  next  day,  60° ;  then 
65°,  50°,  60°,  80°,  70°.  This  broken  line 
is  called  a  graph  In  this  particular  case 
it  does  not  show  the  temperature  at  any 
time  except  noon. 
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WRITTEN  EXERCISE 

1.  On  ten  successive  January  days  in  Duluth  the  thermometer 
at  noon  registered  40°,  60°,  55°,  50°,  20°,  17°,  12°,  8°,  10°,  30°. 
Trace  the  graph. 

2.  The  number  of  ounces  of  silver  produced  in  Colorado, 
stated  in  millions,  was  0.5  in  1870 ;  13  in  1880 ;  19  in  1890 ; 
20  in  1900;  and  8  in  1910.   Trace  the  graph. 

3.  The  production  of  oats  in  the  United  States,  in  hundred 
million  bushels,  for  eight  consecutive  years  was  8,  9,  10,  10,  8, 
8,  10,  11.   Using  any  convenient  scale,  trace  the  graph. 

4.  The  production  of  cotton  in  the  United  States,  in  million 
bales,  for  seven  consecutive  years  was  14,  11,  14,  12, 14, 11, 12. 
Using  any  convenient  scale,  trace  the  graph. 

5.  The  number  of  tons  of  copper  produced  in  this  country  in 
1850  was  650 ;  in  1880  it  was  27,000 ;  in  1900  it  was  271,000 ; 
in  1914  it  was  555,000.   Trace  the  graph. 

6.  The  value  of  the  silver  produced  in  this  country  in  1850 
was  J51,000;  in  1880  it  was  $35,000,000;  in  1900  it  was 
♦36,000,000;   in  1914  it  was  $41,000,000.    Trace  the  graph. 

The  graph  is  often  foimd  to  be  very  helpful  in  the  study  of  geography. 
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7.  In  a  certain  mill  the  steam  gauge  cm 
a  boiler  showed  a  pressure  of  122  lb.  to  the 
square  inch  at  8  A.M.  The  pressure  varied 
through  the  day  as  shown  by  this  graph. 
Write  the  pressures  for  every  hour  from 
8  A.&L  to  5  p.Mm  and  also  for  12.30  p.m. 
Why  did  the  pressure  go  so  low  between 
12  M.  and  1  p.m.? 

8.  The  temperature  between  6  A.M.  and 
6  P.M.  on  the  first  of  last  May,  at  our  school, 
was  as  shown  by  this  graph.  Write  the 
approximate  temperature  for  each  hour 
and  half  hour  of  the  day. 

9.  AVhen  the  temperature  is  below  zero  this  fact  is  indicated 
by  a  minus  sign.  That  is,  —  6°  means  6**  below  zera  This  graph 
shows  the  changes  in  temperature  from  noon  on  a  day  in  Januaiy 
to  noon  on  the  following  day.  Write 
the  approximate  temperatures  for  every 
hour  of  this  period,  and  a  statement 
telling  when  the  temperature  fell  the 
most  rapidly  and  when  it  rose  the  most 
rapidly. 

10.  Draw  a  graph  showing  approxi- 
mately, according  to  your  estimate,  the 
changes  in  temperature  from  9  A.M.  to 
4  P.M.  yesterday. 

11.  The  average  farm  price  of  hay  per  ton  in  this  country 
was  ♦8.52  in  1905,  nO.SZ  in  1906,  ♦11.68  in  1907,  ♦8.98  in 
1908,  ♦lO.SO  in  1909,  ♦12.14  in  1910,  ^14.29  in  1911,  ♦11.79 
in  1912,  and  ♦12.43  in  1913.  Trace  the  graph  on  the  scale  of 
1  in.  to  a  dollar. 
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THE  IRON  IISTDUSTRY 
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THE  IRON  INDUSTRY 

1.  What  is  the  weight  of  a  steel  girder  rolled  out  at  this  mill, 
the  girder  being  26'  6"  long,  weighing  42 J  lb.  to  the  foot  ? 

2.  The  mill  also  rolls  out  iron  rods.  What  is  the  cost  of 
12'  8"  of  iron  rod,  2 J  lb.  to  the  foot,  at  1|^  a  pound  ? 

3.  The  wooden  pattern  from  which  an  iron  casting  is  made 
weighs  6^%  as  much  as  the  iron.  The  pattern  weighs  45|lb. 
How  much  does  the  casting  weigh  ? 

4.  If  steel  rails  weighing  120  lb.  to  the  yard  are  used  between 
New  York  and  Chicago,  a  distance  of  980  mi.,  how  many  tons 
will  be  required  for  a  double-track  road  between  these  cities  ? 

5.  An  iron  tire  expands  1  ^(^  %  on  being  heated  for  shrinking 
on  a  wheel.  A  wooden  wheel  needs  a  tire  4'  8"  in  diameter. 
How  much  longer  will  the  tire  be  when  thus  heated? 

6.  In  a  certain  blast  furnace  the  casting  machine  turns  out 
20  pigs  of  iron  per  minute,  averaging  in  weight  110  lb.  each.  If 
this  machine  runs  at  this  rate  for  308  days,  16  hours  a  day, 
how  many  long  tons  of  pig  iron  will  it  turn  out? 
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THB  SHIPPING  INDUSTST 

1.  One  of  the  fastest  day^s  runs  recorded  for  a  steamer  is  676 
knots.   How  many  statute  miles  is  this  ? 

2.  The  tonnage  of  the  Bmnarck  is  60,000  tons,  which  is  10% 
more  than  that  of  the  VaterlancL  What  is  the  tonnage  of  the 
Vaterland  ? 

3.  If  a  steamer's  hull  is  65  ft.  deep,  955  ft  long,  and  100  ft. 
broad,  the  depth  is  what  per  cent  of  the  length  ?  The  breadth 
is  what  per  cent  of  the  length  ? 


4.  One  of  the  steamship  lines  landed  in  New  York  on  an 
average  1206  passengers  per  ship  in  a  certain  year,  which  was 
90%  of  the  average  the  year  before.  What  was  the  average  then? 

5.  One  of  the  largest  steamers  will  carry  80  barge  loads  of 
grain,  at  8000  bu.  to  a  barge.  A  freight  car  40  ft.  long  will  carry 
1280  bu.  What  is  the  total  length  of  a  train  carrying  enough 
grain  to  load  this  steamer  ? 

6.  One  of  our  American  steamers  pays  ^760  in  monthly 
wages  to  the  136  stokers  who  keep  up  the  fires  for  its  great 
engines.  A  German  steamer  pays  J2864  to  its  179  men  who  do 
this  work.  Each  American  stoker  receives  what  per  cent  more 
monthly  wages  than  the  German  ? 
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TSAHSPORTATION 

1.  If  a  freight  car  is  86  ft.  long,  8  ft.  3  in.  wide,  and  7  ft.  6  in. 
high,  inside  measure,  how  many  cubic  feet  does  it  contain  ? 

2.  If  the  width  of  the  car  as  given  in  Ex.  1  were  increased 
1  in.,  what  would  be  the  per  cent  of  increase  in  capacity  ? 

3.  If  a  wooden  coal  car  can  carry  80,000  lb.,  and  a  steel  car 
100,000  lb.,  the  steel  car  can  carry  what  per  cent  more  than  the 
wooden  car?  The  wooden  car  can  carry  what  per  cent  less  than 
the  steel  car  ? 

4.  A  car  36  ft.  long  and  8  ft  4  in.  wide  is  loaded  with  wheat 
to  a  depth  of  4  ft.  6  in.  Reckoning  a  bushel  as  containing 
1^  cu.  ft,  and  a  bushel  of  wheat  as  weighing  60  lb.,  how  many 
pounds  does  the  wheat  weigh? 

5.  If  the  car  of  Ex.  4  haa  a  carrying  capacity  of  80,000  lb., 
to  what  depth  must  it  be  filled  with  wheat  to  contain  exactly 
this  amount? 

6.  If  a  locomotive  weighing  115^  tons  can  exert  a  pull  of 
22^^  of  its  weight  in  starting  a  train,  how  many  pounds  of 
puU  does  it  exert? 

7.  If  a  locomotive  and  coal  tender  together  weigh  95  tons, 
and  there  are  seven  cars  to  the  train,  averaging  21  tons  each, 
and  a  horizontal  pull  equal  to  0.5%  of  the  total  weight  of  the 
train  is  required  to  maintain  the  necessary  speed  on  a  level  track, 
what  is  this  pull  in  pounds  ? 

8.  A  20,000-ton  ship  carries  12  times  as  much  freight  as  the 
old-style  ocean  steamers,  makes  25%  better  time,  and  the  ex- 
penses per  year  are  only  four  times  as  much.  In  a  year  such  a 
modem  boat  will  do  how  many  times  the  work  of  the  old  kind  ? 
At  the  same  cost,  it  will  carry  how  many  times  as  much  freight  ? 
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PROBLEMS  OF  THE  MACHINIST 

1.  If  the  diameter  of  a  wheel  is  7  in.,  find  the  circumference. 

2.  What  is  the  circumference  of  a  fly  wheel  of  which  the 
diameter  is  7  ft.  6  in.  ? 

3.  The  diameter  of  the  piston  of  an  engine  is  8  in*  Required 
the  circumference  of  the  piston. 

4.  If  the  pressure  of  steam  in  a  boiler  is  140  lb.  to  the 
square  inch,  find  the  pressure  on  a  valve  2 1^  in.  in  diameter. 

5.  A  boiler  contains  480  flues,  each  2|  in.  in  internal  diameter. 
Find  the  total  area  for  draft  through  them. 

6.  If  a  pressure  of  130  lb.  to  the  square  inch  is  applied  to 
the  circular  plunger  of  a  cylinder  2  ft.  in  diameter,  what  is  the 
total  pressure  ? 

7.  If  an  emery  wheel  of  which  Uie  diameter  is  10  in.  makes 
2000  revolutions  per  minute,  its  grinding  speed  per  minute 
is  2000  times  the  circumference.   What  is  the  grinding  speed? 

8.  A  fly  wheel  of  which  the  diameter  is  6  ft.  makes  100 
revolutions  per  minute.  At  what  rate  per  minute  does  a  point 
on  the  rim  travel? 

9.  How  many  revolutions  per  minute  must  be  made  by  a 
circular  saw  of  which  the  diameter  is  28  in.,  in  order  that  the 
saw  may  have  a  cutting  speed  of  8800  ft.  per  minute  ? 

10.  Two  cogwheels  are  so  geared  that  for  every  revolution  of 
the  larger  wheel  the  smaller  revolves  12  times.  The  larger  wheel 
has  204  cogs.   How  many  cogs  has  the  smaller  ? 

11.  The  fly  wheel  of  an  engine  8  ft.  in  diameter  makes  250 
revolutions  per  minute.  It  is  directly  connected  by  a  belt  with 
a  wheel  2  ft.  in  diameter.  How  many  revolutions  per  minute 
does  the  smaller  wheel  make  ? 
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PROBLEMS  OF  THE  BUILDES 

1.  From  the  eaves  to  the  ridge  of  this  roof  is  13  ft.,  and  the 
span  is  24  ft  Find  the  rise  of  the  roof ;  that  is,  the  height  of 
the  peak  above  the  level  of  the  eaves. 

2.  The  span  of  a  common  A-shaped  roof  is  26  ft,  and  the  rise 
of  the  roof  is  6  ft  What  is  the  distance,  to  two  decimal  places, 
from  the  eaves  to  the  ridge  ? 

3.  A  semicircular  arch  over  a  door  has  a  diameter  of  4'  1". 
Required  the  length  of  this  semicircumference. 

4.  A  builder  is  putting  in  a  steam  pipe  165  ft  long  and  2  in. 
in  diameter.  What  is  the  radiating  surface,  that  is,  the  curved 
surface  that  gives  out  heat  ? 

5.  A  contractor  places  on  the  top  of  a  city  apartment  house 
a  cylindric  water  tank  20  ft  high  and  10  ft  in  diameter.  How 
many  cubic  feet  of  water  will  the  tank  hold  ? 

6.  The  excavation  needed  for  the  cellar  of  a  city  apartment 
house  is  to  be  92  ft  long,  60  ft  wide,  and  7  ft  deep.  In  addition 
to  this  the  excavation  is  to  be  extended  8  in.  beyond  each  of  the 
four  sides,  so  as  to  allow  space  for  working.  How  many  loads 
(cubic  yards)  of  earth  must  be  removed  ? 
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VISIT  TO  THE  MACHINS  SHOP 

1.  Miss  Adams  took  her  class  to  visit  a  shop,  and  the  foreman 
gave  them  some  problems.  He  showed  them  a  casting  that  was 
3  ft.  7  in.  long  and  explained  that  iron  expands  -^  in*  to  the  foot 
when  heated  to  a  red  heat,  and  he  asked  them  to  compute  the 
length  of  this  casting  when  red  hot.   How  long  would  it  be  ? 

2.  Miss  Adams  asked  if  all  metals  expanded  at  the  same  rate, 
and  the  foreman  told  her  that  they  did  not  He  said  that  in 
casting  brass  hinges  they  had  to  allow  for  a  shrinkage  of  ^^  in 
length  when  the  brass  cooled.  The  boys  were  told  to  figure  out 
the  length  of  the  mold  for  a  hinge  that  was  to  be  5|  in*  long 
when  cooled.    How  long  was  it? 

3.  The  foreman  showed  them  a  piece  of  steel  shafting  that  the 
men  were  just  setting  up.  He  told  them  that  it  was  3  in.  in  diam- 
eter, 20  ft.  long,  and  weighed  490  lb.  to  the  cubic  foot.  He  said 
they  had  to  know  the  weight  of  the  shafting  in  order  to  be  sure 
to  give  it  ample  support  The  girls  were  told  to  figure  it  out 
How  much  should  they  find  that  it  weighed? 
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PSOBLEMS  a  MANUFACTUSINO 

1.  How  much  will  a  maaufacturer  receive  for  8  rockers  at 
$7.25,  9  dressers  at  $14.50,  and  16  bedsteads  at  $18.75,  dis- 
counted at  8%  ? 

2.  A  manufacturer  sells  the  following  bill  of  goods :  8  doz. 
plates  @  $1.42,  9  doz.  cups  @  $2.35,  |  doz.  covered  dishes  @ 
$9.75, 16  doz.  plates  @  $1.65,  f  doz.  pitchers  ®  $6.75.  The  bill 
is  discounted  at  3%,  and  he  gains  20%  on  the  goods.  Required 
the  cost  of  manufacturing  the  lot. 

3.  A  manufacturing  company  has  a  capital  of  $350,000,  its 
annual  business  is  3^  times  its  capital,  and  its  profits  are  7^% 
of  its  business.   How  much  are  its  annual  profits  ? 

4.  A  manufacturer  sells  brass  lamps  to  a  dealer  at  such  a  price 
that  the  dealer  can  sell  them  at  $6.60  and  make  a  profit  of  32%. 
The  manufacturer  himself  makes  a  profit  of  25%.  What  is  the 
actual  cost  of  manufacture  per  lamp  ? 

5.  On  which  will  a  manufacturer  make  the  greater  per  cent 
of  profit:  an  article  which  costs  $2.90  to  make  and  sells  for 
$3.33^  less  3%,  or  one  which  costs  $8.70  to  make  and  sells  for 
$12  less  \  ?   How  much  greater  is  this  per  cent  of  profit  ? 

6.  A  manufacturer  has  a  water  tank  8  ft  3  in.  wide,  12  ft  6  in. 
long,  and  9  ft  8  in.  deep.  If  a  cubic  foot  of  water  weighs  62 J  lb., 
what  is  the  weight  of  the  water  required  to  fill  the  tank  ? 

7.  A  factory  pays  $3782.40  for  materials,  labor,  and  overhead 
charges,  and  sells  the  product  at  12^%  profit  Find  the  receipts. 

8.  A  manufacturer  pays  a  salesman  a  salary  of  $1250  a  year 
and  a  commission  of  1^%  on  all  sales,  and  allows  him  $1000  a 
year  for  expenses.  If  the  salesman  sells  goods  to  the  value  of 
$172,500,  how  much  does  the  manufacturer  pay  him,  including 
salary,  commission,  and  expenses  ? 
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THB  FBASL  BUTTON  INDUSTRY 

1.  A  manufacturer  bought  980  lb.  of  white  pearl  shell  at  78^ 
per  pound  less  10%.    Find  the  cost  of  this  raw  xnateriaL 

2.  A  Chicago  manufacturer  bought  12251b.  of  white  pearl 
shell  at  82^  per  pound  less  8%  and  2%.  How  much  did  this 
raw  material  cost  him? 

3.  A  manufacturer  bought  40  cases  of  black  pearl  shell  at 
45^  per  pound  less  8%.  The  average  weight  of  each  case  being 
65  lb.,  bow  much  did  this  shipment  of  raw  material  cost  him  ? 

4.  A  manufacturer  put  up  pearl  buttons  in  boxes  of  6  gross 
each.  He  sold  64  boxes  to  Roberts  &  Jameson  wd  256  boxes 
to  Peabody  &  Jones.  How  many  gross  of  buttons  did  he  sell 
to  each  firm  ?  how  many  buttons  ? 

5.  The  manufacturer  received  JLOO  per  gross  for  tihe  buttons 
mentioned  in  Ex.  4,  but  allowed  a  discount  of  12%.  How  much 
was  due  him  from  Roberts  &  Jameson  ?  How  much  was  due 
him  from  Peabody  &  Jones  ? 

6.  A  button  company  received  from  London  a  consignment  of 
shells  billed  as  follows:  440  lb.  fancy  white  @  43  d.  (that  is,  43 
English  pence>  1560  lb.  dull  white  ®  31  d.,  440  lb.  black  @  21  d., 
740  lb.  medium  gray  ®  18  d.,  and  880  lb.  sea  snail  @  10|^  d. 
Taking  2^  to  the  penny,  find  the  value  of  this  consignment  in 
our  money. 

The  English  bill  would  give  3  shillings  and  7  pence  (Ss.  7d.)  instead  of 
43  d.,  there  being  12  pence  in  a  shilling.   This  is  the  plan  followed  in  Ex.  7. 

7.  A  London  exporter  bills  to  a  certain  manufacturer  a  con- 
signment of  shells  as  follows :  760  lb.  fancy  white  @  3  s.  5  d., 
380  lb.  medium  gray  @  Is.  8d.,  and  1275  lb.  dull  white  & 
2  s.  8  d.   Find  the  vaJue  of  this  consignment  iu  our  money. 
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PROBLEMS  ON  SPRAYING 

1.  To  lessen  potato  scab  some  seed  potatoes  are  soaked  in  a 
solution  of  l^pt  of  formalin  to  15gaL  of  water.  What  is  the 
per  cent  of  formalin  in  the  mixture  ? 

In  £x8.  1  and  2  answer  to  the  nearest  tenth  per  cent. 

2.  In  Ex.  1,  what  would  be  the  per  cent  of  formalin  in  the 
mixture  if  |  pt  had  been  used  to  15  gal.  of  water  ? 

3.  Bordeaux  mixture,  for  spraying,  contains  1\%  by  weight 
of  copper  sulphate,  1^^  of  unslaked  lime,  and  the  rest  water. 
How  many  pounds  of  each  in  a  barrel  containing  250  lb.  of 
the  mixture? 

4.  A  cubic  foot  of  Bordeaux  mixture  weighs  63  lb.  From 
the  statements  made  in  Ex.  3,  find  the  number  of  pounds  of 
copper  sulphate  and  unslaked  lime  in  a  tank  that  is  6  ft.  long, 
4  ft.  wide,  and  1  ft  6  in.  deep. 

5.  Half  of  a  peach  tree  was  sprayed  with  Bordeaux  mixture 
and  the  other  half  was  not  From  the  sprayed  half  284.8  lb.  of 
fruit  were  taken,  and  from  the  other  half  95%  less.  How  many 
pounds  were  taken  from  the  tree  ? 

6.  When  copper  sulphate  costs  10^  a  pound,  lime  1^  a  pound, 
and  arsenate  of  lead  20^  a  pound,  and  we  need  for  a  spray  3  lb. 
of  arsenate  of  lead  and  4  lb.  each  of  lime  and  copper  sulphate 
to  50  gal.  of  water,  and  using  2^  gal.  of  the  spray  to  a  tree, 
what  will  it  cost  for  material  to  spray  125  trees? 

7.  For  spraying  potato  plants  a  man  prepares  a  solution  of 
Paris  green,  using  J  lb.  of  Paris  green  costing  30^  a  pound  to 
100  gaL  of  water.  He  uses  300  gal.  to  an  acre,  and  sprays  a  field 
of  8^  acres.  What  is  the  cost  of  the  material  ?  If  the  labor  costs 
17.25,  what  is  the  total  cost?  If  he  sells  his  product  for  #28 
more  than  if  he  had  not  sprayed,  what  is  his  gain  ? 
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PfiOBLEMS  OF  THB  CONTRACTOR 

1.  If  a  contractor  makes  ^  of  the  cost  on  a  $4500  job,  how 
much  does  he  make  ? 

2.  If  a  contractor  makes  |  of  the  cost  on  a  $15,000  job,  how 
much  does  he  make  ? 

3.  If  a  contractor  makes  $675  on  a  $3375  job,  how  much  does 
he  make  on  each  dollar  of  the  cost  ? 

4.  If  a  contractor  makes  -^j^  of  the  cost  on  one  $4500  job,  and 
loses  -^  of  the  cost  on  another  $4500  job,  has  he  gained  or  lost 
on  the  two  together  ? 

5.  A  contractor  builds  a  brick  wall  68'  8''  long,  5'  8''  high, 
and  2  bricks  thick.  Allowing  14  bricks  per  square  foot  of  out- 
side surface  for  a  2-brick  wall,  how  much  will  the  bricks  cost 
at  $8.50  per  M  ? 

6.  A  man  contracted  to  paper  a  house.  The  rooms  are 
14'  X 16',  8'  X 12',  15'  X 18',  10'  x  12',  13'  x  15',  16'  x  16',  6'  x  10', 
and  12'  X  12'.  He  deducts  50'  from  the  combined  perimeters  of 
the  rooms  and  allows  one  roll  of  paper  for  every  8  J  ft.  of  perim- 
eter.  How  many  rolls  does  he  need  ? 

7.  A  man  has  a  contract  to  put  up  the  four  walls  of  a  building 
which  is  to  be  80'  long,  85'  wide,  and  78'  high.  The  walls  are 
to  be  18"  thick,  and  750  cu.  ft  is  to  be  allowed  for  openings. 
Allowing  22  bricks  to  a  cubic  foot,  how  much  will  the  bricks 
cost  at  $9.25  per  M  ? 

8.  A  contractor  wishes  to  build  a  concrete  wall  8'  x  66',  and 
18"  thick.  Concrete  is  ^  Portland  cement,  which  costs  $1.90  a 
barrel  of  400  lb.,  and  the  rfest  is  gravel  costing  88^  a  load  (cubic 
yard),  delivered.  A  cubic  foot  of  dry  cement  weighs  150  lb. 
How  much  will  the  materials  cost  ? 
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352.  Review  Ezaminatioiis.  Pages  495-506  ai*e  devoted  to 
oral  and  written  review  examinations,  ten  examples  to  a  set. 

WRITTEN  EXAMIKATION 

1.  Find  the  interest  on  |428.50  for  8  mo.  5  da.  at  6%.  Solve 
in  two  ways,  stating  the  operations  in  steps. 

2.  From  a  lot  12  rd.  by  16  rd.  a  path  4  ft  wide  is  cut  on  all 
four  sides.   How  many  square  yards  are  left  ? 

3.  A  man  sold  a  lot  for  |500,  gaining  20^.  He  sold  another 
lot  for  $500,  losing  20%.  Did  he  gain  or  lose  on  the  two  trans- 
actions together,  and  how  much  ? 

4.  Which  is  the  better  investment  of  #1500  for  a  year :  a  note 
bearing  4J%  interest,  or  a  savings-bank  account  at  4%  per  year, 
the  interest  being  payable  semiannually  and  no  interest  being 
withdrawn  until  the  end  of  the  year? 

5.  If  a; :  17^  =  9  J :  35,  what  is  the  value  of  a:  ? 

6.  A  woman  living  in  a  city  earned  #819  last  year  by  shop- 
ping for  her  friends.  On  half  of  her  purchases  she  received  4% 
commission,  and  on  half  she  received  5%.  How  much  money 
did  she  spend  in  shopping? 

7.  Multiply  7  ft  6  in.  by  4,  and  divide  the  product  by  5. 

8.  A  wholesale  jeweler  advertised  liis  stock  to  be  sold  at  50% 
and  25%  off.  I  bought  a  watch  for  115.  What  was  the  list  price? 

9.  A  man  owns  a  house  valued  at  Jl 2,800.  He  rents  it  for 
♦768,  paying  taxes  at  the  rate  of  2  mills,  124.20  for  insurance, 
and  $144  for  other  expenses.   Find  his  net  rate  of  income. 

10.  How  many  yards  of  carpet,  ^  yd.  pattern  and  |  yd.  wide, 
will  it  take  to  cover  a  room  16  ft  8  in.  long  and  12  ft  wide,  cut- 
ting so  as  to  match  patterns  and  running  the  strips  lengthwise  ? 
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WSITTSN  BXAMmATIOIff 

1.  Find  to  the  nearest  hundredth  of  a  foot  the  side  of  a 
square  whose  area  is  50  sq.  ft. 

2.  The  time  from  one  new  moon  to  the  next  (a  lunar  month) 
is  29  da.  12  hr.  44  min.  3  sec  Express  6  lunar  months  in  days 
and  the  decimal  of  a  day. 

3.  Find  the  difference  in  the  number  of  acres  in  two  fields, 
one  of  which  contains  120  sq.  rd.,  and  the  other  of  which  is 
120  rd.  square. 

4.  If  a  certain  gun  metal  is  composed  of  84%  copper  and 
the  remainder  tin,  how  many  pounds  of  tin  will  be  needed  with 
638.4  lb.  of  copper  to  make  the  gun  metal  ? 

5.  A  company  that  has  a  capital  of  ^1,250,000  earned  net 
♦103,750.75  last  year.  It  paid  a  dividend  of  6%  and  carried 
the  balance  to  surplus.  How  much  did  the  company  pay  in 
dividends,  and  how  much  did  it  carry  to  surplus? 

6.  A  farmer  has  a  bin  18  ft.  long,  5  ft  3  in.  wide,  and  5  ft. 
deep  which  holds  878  bu.  How  many  bushels  in  a  bin  that  is 
4  ft.  longer,  1  ft.  9  in.  narrower,  and  has  the  same  depth  ? 

7.  Water  is  flowing  into  a  tank  whose  base  is  9  ft.  4  in.  long 
and  6  ft.  9  in.  wide,  at  the  rate  of  3  cu.  ft.  in  2  min.  How  long 
will  it  take  the  water  to  fill  the  tank  to  a  depth  of  4  ft  6  in.  ? 

8.  One  face  of  a  cube  has  an  area  of  3  sq.  in.  What  is 
the  volume  of  the  cube? 

9.  A  woman  pays  taxes  at  the  rate  of  ♦1.09  per  #100  on 
property  assessed  at  ♦7500.   Find  the  amount  of  her  taxes. 

10.  How  high  is  a  tree  that  casts  a  shadow  85  ft  long  at 
the  same  time  that  an  upright  post  3  ft  high  casts  a  shadow 
4ft  3 in.  long? 
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ORAL  EXAXIN ATIOH 

1.  How  long  must  a  man  have  $250  invested  at  6%  for 
the  amount  of  principal  and  interest  to  be  ♦265  ?  to  be  #280  ? 
to  be  »295?  to  be  »810?  to  be  »825? 

2.  A  man  borrowed  $8000  in  the  East  at  5%  and  invested 
it  in  the  West  at  8%.  How  much  did  he  make  per  year  by  the 
transaction  ?  Why  does  not  every  one  who  has  money  to  invest 
follow  this  plan  ? 

3.  What  sum  must  be  invested  at  6^  for  the  interest  at 
the  end  of  2  yr,  to  be  $180  ? 

4.  At  what  rate  must  $1000  be  invested  for  the  amount  of 
principal  and  interest  to  be  $1120  at  the  end  of  3  yr.  ?  for  the 
amount  to  be  $1180  at  the  end  of  3  yr.  ? 

5.  A  dealer  sells  $1000  worth  of  goods  discounted  at  20% 
and  10%.  What  is  the  net  price  ? 

6.  A  man  having  $10,000  invested  at  4J^%  reinvests  half 
of  it  at  5%  and  leaves  the  rest  as  before.  What  is  the  increase 
in  income? 

7.  During  the  year  a  merchant  borrows  at  various  times 
$100,  $200,  $1200,  $1500,  each  time  for  60  da.  at  6%.  How 
much  interest  does  he  pay? 

8.  A  bank  makes  a  loan  of  $800  at  6%  and  receives  $12 
interest  (bank  discount).    Required  the  time. 

9.  A  bank  lends  $800  for  60  da.  and  receives  $8  interest 
Required  the  rate. 

10.  A  bank  lends  some  money  for  60  da.  at  6%  and  receives 
$10  interest.  How  much  is  the  amount  of  the  loan?  How 
much  is  the  loan  on  which  a  bank  receives  $20  interest  in 
60  da.  at  6%  ? 


498  GENERAL  REVIEW 

WRITTSN  EXAIONATION 

1.  The  rates  of  the  express  and  local  trains  are  45.6  mi  an 
hour  and  28.4  mi  an  hour  respectively.  How  much  time  is  saved 
by  taking  the  express  train  for  a  distance  of  161.88  mi.  ? 

2.  From  a  tank  full  of  water  |  of  the  water  was  drawn  off. 
The  tank  then  lacked  70  gaL  of  bemg  half  fulL  What  is  the 
capacity  of  the  tank? 

3.  A  tank  of  capacity  166^  gal.  is  |^  full  of  water.  How  long 
will  it  take  a  pipe  supplying  water  at  the  rate  of  3.7  gal.  a 
minute  to  fill  the  rest  of  the  tank  ? 

4.  A  man  who  owned  some  shares  of  stock  in  a  mill  sold  ^ 
of  his  shares  to  A,  ^  to  B,  and  ^  to  C.  He  then  had  90  shares 
left.    How  many  shares  had  he  at  first  ? 

5.  A  boy  lost  |  of  his  kite  string  in  a  tree  and  30  ft  of  it  in 
some  wires.   If  he  had  |  of  it  left,  how  long  was  it  at  first  ? 

6.  How  many  bricks  will  be  required  for  the  walls  of  a  house 
42  ft  long,  28  ft  wide,  and  18  ft  high,  deducting  3  doors  7  ft 
6  in.  by  4  ft,  and  9  windows  5  ft  by  3  ft,  the  walls  to  be  1  ft 
thick,  allowing  22  bricks  to  1  cu.  ft  ? 

7.  The  sugar  beet  contains  by  weight  14^  %  of  sugar.  In  a 
recent  year  the  United  States  produced  2,884,750  tons  of  sugar 
beets.    How  much  sugar  did  this  represent  ? 

8.  A  man  has  a  salary  of  #1750  a  year.  He  pays  15%  of  his 
salary  for  rent,  25%  for  groceries,  12%  for  meats,  13%  for 
clothing,  and  ^112.50  for  other  expenses.  What  per  cent  of  his 
salary  does  he  save  ? 

9.  Find  the  square  root  of  7  to  tlu'ee  figures. 

10.  How  many  tons  of  coal  can  be  placed  in  a  bin  16  ft  6  in, 
long,  7  ft  wide,  and  6  ft  deep,  allowing  33  cu.  ft  to  the  ton  ? 
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WfilTTEN  SXAMIKATIOIff 

1.  Find  the  difference  in  acres  between  two  fields,  one  con- 
taining 100  sq.  rd.,  and  the  other  being  100  rd.  square. 

2.  Find  the  cost  of  a  stair  carpet  at  |1.50  a  yard  for  a 
straight  flight  of  16  steps  12  in.  wide  and  8  in.  rise,  allowing 
20  in.  extra  at  the  bottom  of  the  stairs  and  the  same  amount, 
besides  the  12  in.  for  the  top  step,  at  the  top. 

3.  Flint  glass  contains  by  weight  72%  sand,  14%  soda,  12% 
lime,  and  2%  alumina.  Find  the  number  of  pounds  of  each  of 
these  substances  in  650  lb.  of  flint  glass. 

4.  A  bell  weighing  875  lb.  is  composed  by  weight  of  77% 
copper,  2%  zinc,  and  the  rest  tin.  How  many  pounds  of  each 
metal  does  the  bell  contain? 

5.  Gun  metal  is  composed  by  weight  of  85  J  %  copper  and  the 
rest  tin.  How  many  pounds  of  copper  must  be  put  with  159J  lb. 
of  tin  to  make  gun  metal  ? 

6.  Bronze  is  composed  by  weight  of  18%  tin  and  the  rest 
copper.  How  many  pounds  of  tin  must  be  put  with  1066  lb.  of 
copper  to  make  this  quahty  of  bronze  ? 

7.  The  driving  wheels  of  a  locomotive  have  a  diameter  of 
6  ft.  5  in.  How  many  revolutions  a  minute  will  each  wheel  make 
when  the  locomotive  is  traveling  at  the  rate  of  50  mL  an  hour  ? 

8.  The  front  wheels  of  a  wagon  are  3  ft  6  in.  in  diameter 
and  the  rear  wheels  are  4  ft.  1  in.  How  many  more  revolutions 
will  a  front  wheel  make  than  a  rear  wheel  in  going  a  mile  ? 

9.  Multiply  17  ft  9  in.  by  6. 

10.  It  is  required  to  make  a  rectangular  tin  box  that  shall 
contain  exactly  1  gaL  Required  to  know  the  three  dimensions 
such  that  they  shall  each  be  in  exact  inches. 
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WRITTEN  EXAMINATION 

1.  A  boy  computing  the  cost  of  56  articles  made  the  mistake 
of  multiplying  by  65  instead  of  by  56,  and  obtained  $487.50. 
What  was  the  cost  of  the  lot? 

2.  Two  masts  of  a  ship  are  52  ft  apart,  one  being  80  ft.  high 
and  the  other  70  ft.  high.  Supposing  them  perpendicular  to  the 
deck,  how  far  is  it  from  the  top  of  one  to  the  top  of  the  other  ? 

3.  A  merchant  asked  25%  less  than  the  cost  of  a  certain 
article,  but  at  an  auction  he  received  33^%  more  than  the  asked 
price.   Did  he  gain  or  lose  on  the  cost,  and  what  per  cent? 

4.  Water  is  flowing  at  the  rate  of  1  cu.  ft.  every  90  sec  into 
a  tank  whose  base  measure  is  8'  6"  by  4'  2".  How  long  will  it 
take  to  fill  the  tank  to  a  depth  of  1'  6"  ? 

5.  A  12-inch  gun  can  fire  a  shell  weighing  850  lb.  every 
30  sec.  At  this  rate  how  many  pounds  of  shell  could  a  battle- 
ship fire  from  four  12-inch  guns  in  2  min.  80  sec? 

6.  A  train  leaves  a  city  at  10.45  a.m.  and  reaches  another 
city  127J  mL  distant  at  5  min.  past  2  p.m.  Allowing  20  min. 
for  stops,  what  is  the  rate  per  hour  ? 

7.  A  farmer  finds  that  a  bin  8  ft  long,  8  ft  6  in.  wide,  and 
5  ft  deep  holds  112  bu.  How  many  bushels  in  a  bin  that  is  half 
as  long,  6  in.  wider,  and  1  ft  less  in  depth  ? 

8.  If  12  men  can  lay  the  asphalt  blocks  in  a  certain  length 
of  a  city  street  in  16  da.,  how  many  men  must  be  added  to  the 
force  to  complete  the  work  4  da.  sooner  ? 

9.  Divide  124  ft  3  in.  by  7,  and  check  the  result 

10.  A  village  has  a  water  tank  42  ft  in  diameter.  In  3  hr. 
45  min.,  when  no  water  is  being  pumped  in,  the  water  is  lowered 
3  ft.  How  many  gallons  per  hour  are  drawn  out  on  an  average  ? 
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ORAL  BZAMm ATION 

1.  If  you  have  a  field  in  the  shape  of  a  triangle,  and  can 
make  all  the  measurements  you  wish,  and  know  the  value  of 
the  land  per  acre,  how  do  you  find  the  value  of  the  field? 

2.  If  you  know  the  assessed  valuation  of  a  man's  property 
and  the  tax  rate,  how  do  you  find  the  amount  of  his  taxes  ? 

3.  If  you  know  the  face  of  a  draft  and  the  rate  of  premium, 
how  do  you  find  the  cost  of  the  draft  ? 

4.  If  you  have  the  first,  third,  and  fourth  terms  of  a  propor- 
tion given,  how  do  you  find  the  second  term  ?  Given  any  three 
terms,  how  do  you  find  the  other  term  ? 

5.  If  you  know  the  number  of  times  a  boy  is  at  bat  in  a 
series  of  baseball  games  and  the  number  of  base  hits,  how  do 
you  find  the  per  cent  of  base  hits  ? 

6.  If  you  send  to  a  city  for  a  book,  and  wish  to  send  the 
money  with  the  order,  how  do  you  send  the  money  ?  Why  do 
you  take  this  method  ?   How  much  does  it  cost  ? 

7.  If  you  know  the  height  and  the  diameter  of  a  cylindrical 
silo,  how  do  you  find  the  number  of  cubic  feet  of  ensilage  that 
the  silo  will  contain  ? 

8.  If  you  know  the  length  of  a  strip  of  matting  in  feet,  how 
do  you  find  the  length  in  yards?  If  you  know  the  length  in 
yards,  how  do  you  find  the  length  in  feet? 

9.  If  you  know  the  number  of  rods  in  one  side  of  a  square 
field,  how  do  you  find  the  number  of  square  rods  in  the  field  ? 
the  number  of  acres  ? 

10.  In  dividing  one  decimal  fraction  by  another,  where  do 
you  plaee  the  decimal  point  in  the  quotient?  Give  the  reason 
for  your  answer. 
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WRITTSN  EXAMINATION 

1.  The  amount  of  water  that  flows  over  Niagara  Falls 
averages  264,000  cu.  ft  a  second.  Find  the  average  number  of 
gallons  carried  over  the  falls  in  a  minute. 

2.  If  ^  in.  on  a  map  represents  an  actual  distance  of  35^  mL, 
what  distance  on  the  map  represents  28.4  mL  ? 

3.  How  many  loads  of  gravel  averaging  1  cu.  yd.  will  be 
required  to  grade  2|  mL  of  road,  the  gravel  to  be  laid  14  ft. 
wide  and  6  in.  deep  ? 

4.  A  dealer  pays  ♦9737.50  for  some  wool,  including  the 
purchasing  agent's  commission  of  2^%.    Find  the  commission. 

5.  The  sugar  contained  in  the  sugar  beet  is  6^^  of  the  weight 
of  the  beet-  How  many  pounds  of  beets  will  be  required  to 
produce  122|-lb.  of  sugar? 

6.  How  many  boards  each  12  ft  long  will  be  required  to 
build  a  straight  fence  4  boards  high  about  a  rectangular  field 
40  rd.  wide  containing  20  acres? 

7.  Find  the  circumference  of  a  circle  whose  diameter  is 
22.6  in.,  using  3.1416  as  the  ratio  of  circumference  to  diameter ; 
also  using  3| ;  also  using  the  ratio  355 :  113. 

8.  Find  the  diameter  of  a  circle  whose  circumference  is 
471.24  in.,  using  3.1416  as  the  ratio  of  circumference  to  diam- 
eter ;  also  using  3| ;  also  using  the  ratio  355 :  113. 

9.  If  24  burners,  each  consuming  7J  cu.  ft  of  gas  per  hour, 
are  used  on  an  average  3 J  hr.  per  day  for  365  da.,  what  will  be 
the  gas  bill  at  85^  per  thousand  ? 

10.  A  bell  weighing  1110  lb.  is  composed  of  76.5%  copper, 
21.5%  tin,  and  the  rest  zinc  How  many  pounds  of  each  metal 
does  the  bell  contain  ? 
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ORAL  EXAHIN  ATION 

1.  Last  year  a  gardener  had  3  A.  of  potatoes  and  raised 
200  bu.  to  the  acre.  How  many  bushels  did  he  raise  in  all  ?  If 
he  sold  these  potatoes  at  60^  a  bushel,  how  much  did  he  get 
for  them  all  ?  Potatoes  weigh  60  lb.  to  the  busheL  What  was 
the  weight  of  his  potato  crop  ? 

2.  For  spraying  his  potato  plants  a  gardener  uses  1  lb.  of 
Paris  green  to  100  gal.  of  water.  Since  1  gaL  of  water  weighs 
8.3  lb.9  the  weight  of  the  Paris  green  is  what  part  of  the  weight 
of  water  ? 

3.  A  gardener  soaked  his  seed  potatoes  in  a  solution  of  1  pt. 
of  formalin  to  25  gaL  of  water,  to  keep  off  the  potato  scab. 
What  part  of  the  solution  is  formalin? 

4.  If  I  of  the  weight  of  potatoes  is  water,  and  if  a  bushel  of 
potatoes  weighs  60  lb.,  what  is  the  weight  of  water  in  a  bushel 
of  potatoes  ? 

5.  A  farmer  had  2  A.  of  celery,  and  the  yield  was  1550  doz. 
heads  to  the  acre.   How  many  dozen  did  he  have  in  all  ? 

6.  A  farmer  bought  seed  for  1000  celery  plants  at  24^  an 
ounce.  Allowing  an  ounce  of  seed  to  2000  plants,  how  much 
did  the  seed  cost  ? 

7.  When  wheat  costs  |1.12^  a  bushel,  how  much  will  100  bu. 
cost?  1000  bu.?  2000 bu.? 

8.  If  wheat  is  worth  #1  a  bushel,  how  much  will  the  yield  of 
100  acres  be  worth  if  the  average  yield  is  25  bu.  per  acre  ? 

9.  If  wheat  is  worth  11.10  a  bushel,  how  much  will  the  yield 
of  50  acres  be  worth  if  the  average  yield  is  20  bu.  per  acre  ? 

10.  If  wheat  is  worth  |1.12^  a  bushel,  how  much  will  the 
jrield  of  80  acres  be  worth  if  the  average  yield  is  25  bu.  per  acre  ? 
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WRITTSK  EXAHIN ATION 

1.  The  following  numbers  are  the  given  per  cents  more  than 
what  numbers  and  the  same  per  cents  less  than  what  other 
numbers?  That  is,  890  is  Q2^%  more  than  what  number  and 
62^%  less  than  what  other  number  ? 

890, 62J%  175, 66f%  2.4,  20%  9.1,  80% 
150,  87^%  850, 16f  %  42.8,  50%  17.6,  60% 
640,  88^%        148,    8J%        210,  40%       56.1,  70% 

2.  If  a  man  spends  5%  of  his  salary  for  clothes  and  then 
has  |855  left,  what  is  his  salary?  How  much  does  he  spend 
for  clothes? 

3.  If  you  have  read  all  but  40%  of  a  book  and  have  read 
284  pages,  how  many  pages  has  the  book  ? 

4.  If  the  width  of  a  schoolhouse  is  10%  less  than  the  lei^h, 
and  the  width  is  46.8  ft.,  what  is  the  length? 

5.  If  you  lose  -^^  of  a  kite  string  and  have  585  ft  left,  how 
long  was  the  string  ?  How  many  feet  did  you  lose  ?  What  per 
cent  of  the  string  was  left  ? 

6.  A  man  sold  some  damaged  goods  for  |1547,  at  a  loss  of 
9%.   How  much  did  the  goods  cost  him  ? 

7.  A  village  has  a  population  of  8884,  having  lost  6%  in  the 
last  ten  years.  What  was  the  population  ten  years  ago  ?  What 
was  the  number  lost  ? 

8.  A  man  sold  a  car  for  |1000,  at  a  loss  of  20%.  How  much 
did  the  car  cost  him  ? 

9.  A  man  sold  some  property  and  gained  1860,  which  was 
12%  on  the  money  he  invested.   How  much  did  he  invest? 

10.  A  man  sold  some  property  for  $8860,  at  a  profit  of  24%. 
How  much  did  the  property  cost  him  ? 
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ORAL  EXAMINATION 

1.  A  ruler  is  marked  in  thirty-seconds  of  an  inch.  A  piece 
of  veneer  is  measured  and  found  to  be  -^^  in.  thick.  Express 
this  thickness  in  lower  terms, 

2.  A  surveyor  uses  a  chain  66  ft.  long,  made  of  100  links. 
He  measures  a  certain  distance  and  finds  it  to  be  1  chain  and 
50  links.  Express  this  as  a  chain  and  a  fraction ;  as  links ;  as 
yards ;  as  feet 

3.  How  much  picture  molding  is  needed  for  a  frame  5|  in. 
long  and  3^  in.  wide  ? 

4.  Four  packages  weigh  12^  lb.,  13^  lb.,  lOf  lb.,  and  lOf  lb. 
respectively.   What  is  the  total  weight  ? 

5.  The  page  of  a  book  is  4|  in.  wide  and  7^^^  in.  long.  What 
is  the  sum  of  the  two  sides  ?  What  is  the  perimeter  ?  What  is 
the  difference  between  the  length  and  width  ? 

6.  A  picture  is  3^  in.  wide  and  the  mat  is  1|^  in.  wide  on  each 
side  of  the  picture.   How  wide  are  the  picture  and  mat  together  ? 

7.  A  plank  1 J  in.  thick  is  planed  down  -^^  in.  on  one  side. 
How  thick  is  the  plank  then  ?  How  thick  would  it  be  if  it  were 
planed  down  ^  in.  on  both  sides  ? 

8.  From  a  piece  of  picture  molding  7  ft.  2^  in.  long  there  is 
cut  a  piece  2  ft.  1 J  in.  long.    How  long  is  the  remainder  ? 

9.  A  piece  of  marble  8^^^^  in.  thick  is  polished  down  J^  in. 
What  is  then  the  thickness  ?  How  much  more  will  it  have  to 
be  polished  down  to  be  exactly  8  in.  thick  ?  to  be  7l|  in.  thick  ? 
to  be  7  J  in.  thick  ? 

10.  A  piece  of  cloth  7^  in.  wide  is  folded  so  as  to  be  |  in.  less 
in  width.  How  wide  is  it  then  ?  How  much  more  will  have 
to  be  folded  in  order  that  it  may  be  6^  in.  wide  ? 

OS 
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WRITTEN  EXAMINATION 

1.  A  family  with  an  income  of  |1200  spent  0.25  of  it  bn  food. 
How  much  did  it  spend  on  food  ? 

2.  A  family  with  an  income  of  11200  spent  1300  on  food. 
Express  the  amount  spent  on  food  as  a  common  fraction  of  the 
income ;  as  a  decimal  fraction.  Tell  why  the  answers  in  Exs.  1 
and  2  check  each  other. 

3.  A  family  with  an  income  of  #2000  spent  0.23  of  it  on  food. 
How  much  did  it  spend  on  food  ?  A  family  with  an  income  of 
12000  spent  |460  on  food.  What  fractional  part  of  the  income 
was  spent  on  food  ? 

4.  A  family  with  an  income  of  |800  spent  0.45  of  it  on  food. 
How  much  did  it  spend  on  food?  Make  a  problem  that  shall 
check  E^.  4,  as  Ex.  2  checked  Ex.  1,  and  as  the  second  part  of 
Ex.  3  checked  the  first  part   Solve  the  problem. 

5.  With  an  income  of  IllOO  a  family  spent  1275  for  food. 
This  was  what  decimal  fraction  of  the  income  ? 

6.  With  an  income  of  #900  a  family  spent  #252  for  food. 
This  was  what  decimal  fraction  of  the  income  ? 

7.  A  man  whose  income  is  $2800  a  year  spends  0.26  of  it 
for  rent.   How  much  does  he  spend  for  rent  ? 

8.  A  man  whose  income  is  |2800  a  year  spends  |728  for 
rent.   This  is  what  decimal  fraction  of  the  income  ? 

9.  A  man  spends  0.23  of  his  income  for  food,  0.26  of  it  for 
rent,  and  0.1  of  it  for  clothing.  If  his  income  is  |2400  a  year, 
how  much  does  he  spend  for  each  ?  for  all  three  ? 

10.  A  man  earns  #200  a  month  and  spends  0.22  of  it  for  rent 
How  much  does  he  pay  for  rent  each  month  ?  How  much  does 
he  pay  for  rent  in  a  year  ? 


SUPPLEMENT 

353.  Nature  of  this  Supplement.  As  frequently  stated  in  this 
series,  there  is  a  tendency  at  present  to  limit  arithmetic  to  the 
absolute  essentials.  This  has  been  the  policy  of  the  authors  in 
preparing  the  series.  There  are  certain  topics  which  are  essential 
in  some  places  and  which  should  be  where  the  teacher  can  use 
them  if  necessary.  Such  are  the  topics  treated  in  this  supplement. 

354.  Land  Measure.  In  surveying  land  the  following  measures 

are  used: 

Length 

7.92  inches  (in.)  =  1  link  (U.) 
100  linksy  or  4  rods  (rd.)  =  1  chain  (ch.) 
80  chains,  or  5280  feet  (ft.)  =  1  mile  (mi.) 

City  property  is  usually  measured  by  feet  and  decimals  of  a  foot. 

Area 

16  square  rods  (sq.  rd.)  =  1  square  chain  (sq.  ch.) 
10  square  chains  =  1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 
36  square  miles  =  1  township  (T.) 

The  square  rod  is  sometimes  called  a  perch. 

How  many  acres  in  a  field  82  ch.  long  and  6  ch.  80  li.  wide  ? 

6  ch.  30  li.  =  6.30  ch. 
32  X  6.30  sq.  ch.  =  32  x  6.30  x  0.1  A.  =  20.16  A. 

Actual  measurements  of  this  kind  are  valuable  in  connection  with  the  school 
ground  and  other  pieces  of  land.  The  pupils  should  have  a  clear  conception  of 
an  acre,  by  being  shown  a  field  containing  one  acre  or  two  acres  or  a  half  acre. 
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355.  Laying  out  Public  Lands.   In  the  more  recently  settled 
parts  of  the  country,  land  is  laid  out  as  here  described. 

356.  Principal  Meridian  and  Base  Line.  Through  a  given  tract  a 
meridian  is  chosen  as  the  priricipdl  meridian.  An  east  and  west  line 
is  chosen  as  the  hoM  line.  The  principal 
meridian  and  base  line  are  here  shown. 


357.  Township.  Lines  are  run  par- 
allel to  the  principal  meridian  and  base 
line  at  intervals  of  6  mL  This  divides 
the  land  into  townships. 
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358.  Range.  The  north  and  south  rows  of  townships  are  called 
ranges.  On  the  first  map'  X  is  numbered  T.  2  N.,  R.  3  W. ;  that 
is,  the  second  township  north  of  the  base  line, 
in  the  third  range  west  of  the  meridian. 

359.  Section.  A  township  is  divided  into 
sections^  each  1  mi.  square.  This  map  shows 
the  method  of  numbering  these  sections. 

Each  section  is  then  divided  as  shown  in 
the  third  map. 

If  this  map  represents  the  shaded  part  T  of  the  second  map, 

and  the  second  map  represents  the  shaded  part  X  of  the  first 

map,  the  shaded  part  here  shown  would  be  thus 

described:  S.W.  \  of  N.W.  \,  Sec.  21,  T.  2  N., 

R.  3  W.    This  means  tlie  southwest  quarter  of 

the   northwest   quarter   of   section   21,   second 

township  north,  third  range  west. 

In  sections  of  the  country  where  land  is  not  laid  out  in  this 
way  little  attention  should  be  given  to  this  subject.   In  rural  Bchools,  hovrever, 
some  attention  should  always  be  given  to  the  actual  measuring  of  land,  particu- 
larly by  dividing  fields  of  irregular  shape  into  triangles. 
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WRITTEN  SXSRCI8B 
Write  the  description,  plot,  and  find  the  area: 

1.  S.E.  \y  Sec.  5,  T.  8  S.,  R.  3  W. 

2.  N.E.  J,  Sec.  8,  T.  2  N.,  R.  2  W. 

3.  E.  I  of  N.W.  {,  Sec  2,  T.  2  N.,  R.  3  E. 

4.  S.  I  of  S.E.  1,  Sec.  20,  T.  2  S.,  R.  3  W. 

5.  N.  J  of  S.W.  \,  Sec.  10,  T.  3  S.,  R.  2  E. 

6.  E.  i  of  N.W.  1,  Sec  80,  T.  2  S.,  R.  3  E. 

7.  N.E.  ^  of  S.W.  J,  Sec  5,  T.  1  N.,  R.  1  W, 

8.  S.W.  {  of  N.W.  {,  Sec  82,  T.  1  S.,  R.  3  E. 

9.  How  much  is  this  farm  worth  at  165  an  acre  ?   W.  J  of 
S.  i.  Sec  3,  T.  2  N.,  R.  2  W. 

10.  How  much  is  this  farm  worth  at  $75  an  acre  ?  N.E.  J  of 
N.E.  |,  Sec  5,  T.  2  S.,  R.  2  E. 

11.  Find  the  area  of  this  farm:  S.W.  |,  Sec  10,  T.  2  S., 
R.  2  E.    Draw  a  plan  of  the  township  and  locate  the  farm. 

12.  Find  the  area  of  this  farm:  N.  J,  Sec  6,  T.  1  N.,  R.  1  E. 
Draw  a  plan  of  the  township  and  locate  the  f  ann. 

13.  Mr.  Simmons  owns  the  S.  J,  N.E.  ^J,  Sec  3,  T.  2  N.,  R. 
3  E.   How  many  rods  of  fence  are  needed  to  inclose  his  land  ? 

14.  How  far  is  it  from  Mr.  Taylor's  farm,  N.W.  ^  of  N.W.  |, 
Sec  16,  T.  1 N.,  R.  3  W.,  to  Mr.  Hunt's  farm,  S.W.  \  of  N.W.  \, 
Sec  28,  T.  1  N.,  R.  3  W.?   Draw  the  map. 

15.  A  road  runs  straight  through  a  farm  and  is  ^  mi.  long  and 
8  rd,  wide  How  many  acres  in  the  road  ?  If  hay  can  be  cut 
from  the  sides,  averaging  ^  of  the  area  of  the  road,  and  the 
amount  of  hay  averages  2  tons  to  the  acre  and  is  worth  |9.50 
a  ton,  what  is  gained  by  attending  to  this  crop  ? 
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360.  Table  of  English  Money.    The  English  table  of  money  is 
as  follows: 

12  pence  (d.)  =  1  shilling  (s.) 

20  shillings  =  1  pound  (£) 

The  pound  is  worth  ♦4.8665,  or  about  $5 ;  the  shilling  is  worth 
♦0.243,  or  about  25^ ;  and  the  penny  is  worth  about  2^ 

361.  Table  of  French  Money.  The  French  table  of  money,  used 
in  several  other  European  countries  also,  is  as  follows : 

100  centimes  (c.)  =  1  franc  (f r.) 

The  franc  is  worth  lO-lOS,  or  about  20^ 

362.  Table  of  German  Money.   The  German  table  of  money  is 
as  follows : 

100  pfennigs  (pf  .)  =  1  mark  (M.) 

The  mark  is  worth  10.238,  or  about  25^ ;  and  4  pf.,  about  1^ 

WRITTEN  EXBRCISS 

Taking  £,1  a%  equal  to  44.87 ^  expre%%  in  our  money: 
1.  £75.  2.  £96.  8.  £68.  4.  £16  10 a. 

Taking  £1  as  equal  to  $4.87 j  express  in  English  money: 
5.  ♦38.96.  6.  148.70.         7.  ♦24.35.  8.  ♦43.83. 

Taking  1  M.  a^  equal  to  23.8 ff^  express  in  our  money  : 
9.  75  M.  10.  96  M.  11.  125  M.  12.  3750  M. 

Taking  1  M.  as  equal  to  23.8 f^  express  in  Q-erman  mxmey  : 
13.  ^9.52.  14.  ^11.90.       15.  ♦14.28.         16.  ♦71.40. 

Taking  Ifr,  as  equal  to  19.3 f^  express  in  our  money  : 

17.  85  fr.  18.  250  fr.         19.  230  fr.  20.  750  fr. 
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363.  Longitude  and  Time.  In  geography  you  learned  about 
the  longitude  of  places,  and  you  know  that  longitude  is  reckoned 
in  d^rees,  minutes,  and  seconds  from  the  prime  meridian,  which 
passes  through  Greenwich,  England. 

364.  Correspondence  of  Longitude  to  Time.  Since  the  earth  turns 
about  on  its  axis  once  every  24  hours,  the  place  in  which  we  live 
will  pass  through  860**  between  now  and  this  time  to-morrow. 
That  is,  to  the  time  24  hours  will  correspond  the  longitude  860°. 
Therefore 

860°  of  longitude  corresponds  to  24  hr. 

1°  of  longitude  corresponds  to  ;i}q  of  24  hr.,  or  ^  hr.,  or  4  min. 
1'  of  longitude  corresponds  to  ^  of  4  min.,  or  j\  min.,  or  4  sec. 
V  of  longitude  corresponds  to  ^^^  of  4  sec.,  or  ^  sec. 

365.  EarlierWesty  Later  East.  Because  the  earth  revolves  360° 
in  24  hours,  the  sun  appears  to  pass  through  15°  an  hour.  There- 
fore, when  it  is  noon  here  it  is  an  hour  later,  or  1  p.m.,  15°  east  of 
here ;  an  hour  earlier,  or  11  A.M.,  15°  west  of  here ;  and  6  hours 
earlier,  or  6  A.M.,  90°  west  of  here. 

Since  this  work  belongs  partly  to  geography,  no  illustrations  are  here  intro- 
duced. The  teacher  should  use  the  globe  as  needed. 

ORAL  BXERaSB 

1.  When  it  is  9  A.M.  here,  what  time  is  it  15°  east  of  here  ? 
80°  west  of  here  ?  directly  south  of  here  ? 

2.  When  it  is  noon  here,  what  time  is  it  80°  east  of  here  ? 
90°  west  of  here  ?  150°  east  of  here  ?  directly  north  of  here  ? 

3.  What  difference  of  time  corresponds  to  a  difference  of 
longitude  of  7J°?  45°?  60°?  105°?  120°?  165°?  180°? 

4.  Since  V  of  longitude  corresponds  to  4  sec.  of  time,  to  what 
does  7' correspond?  11'?  15'?  80'?  45'?  60'?  120'? 
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366.  lUiistratiye  Problem.   Two  ships  at  sea  are  65""  T  W  of 
longitude  apart.    What  is  their  difference  in  time  ? 

Since  1**  corresponds  to  ^^  hr.,  65°  corresponds  to  65  x  -j'jj  hr.,  or  4  J  hr., 
or  4  hr.  20  min. 

Since  1'  corresponds  to  i^  min.,  7' corresponds  to  7  x  ^'5  min.,  or  /g  min., 
or  28  sec. 

Since  1"  corresponds  to  ^g  sec,  30"  corresponds  to  30  x  -j^y  sec.,  or  2  sec. 

Therefore  the  difference  in  time  between  the 
ships  is  4  hr.  20  min.  30  sec 

It  is  apparent  that  the  mere  figures  of  the  an- 
swer could  be  obtained  by  this  division,  although 
the  reason  would  not  be  so  clear. 


15)65     7  30 
4  20  30 


WRITTEN  EZERCISB 

1.  A  difference  of  27*^  4'  15''  in  longitude  corresponds  to  what 
difference  in  time  ? 

2.  Two  ships  are  75**  30'  30"  of  longitude  apart  What  is 
their  difference  in  time  ? 

8.  A  ship  62°  3'  40"  W.  receives  at  11  A.M.  a  wireless  tele- 
gram from  one  60°  1'  10"  W.  When  was  it  sent  ? 

4.  For  time  purposes  the  longitude  of  Berlin  is  15°  E.,  and 
that  of  Chicago  is  90°  W.  What  is  the  difference  in  longitude  ? 
Illustrate  by  a  rough  map.  When  it  is  2  p.m.  in  Chicago,  what 
time  is  it  in  Berlin  ? 

5.  For  time  purposes  the  longitude  of  San  Francisco  is  taken 
as  120°  W.  When  it  is  noon  in  London  (on  the  prime  meridian), 
what  time  is  it  in  San  Francisco  ?• 

6.  A  steamer  68°  10'  30"  W.  sends  a  wireless  telegram  to 
the  Nantucket  lightship,  70°  W.,  at  8  hr.  30  min.  A.M.  At  what 
time  is  it  received  ?  If  transmitted  to  New  York,  75°  W.,  with- 
out loss  of  time,  when  is  it  received  there  ? 
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367.  Correspondence  of  Time  to  Longitude.   Since  24  hours  of 
time  corresponds  to  360°  of  longitude,  we  have  the  following: 
24  hr.  corresponds  to  360**  of  longitude. 
1  hr.  corresponds  to  ^^  of  360°,  or  15®,  of  longitude. 
1  min.  corresponds  to  g^  of  15%  or  J°,  or  15',  of  longitude. 
1  sec.  corresponds  to  g^j  of  15',  or  J',  or  15",  of  longitude. 

The  difference  in  time  between  two  ships  is  3  hr.  7  min.  8  sec. 
What  is  the  difference  in  longitude  ? 

Since  1  hr.  corresponds  to  15°,  3  hr.  corresponds  to  3  x  15°,  or  45°. 

Since  1  min.  corresponds  to  15',  7  min.  corresponds 
to7x  15',  or  105',  or  1°  45'. 

Since  1  sec.  corresponds  to  15",  3  sec.  corresponds 
to  3  X  15",  or  45". 

Therefore  the  difference  in  longitude  is  46°  45'  45". 

Evidently  the  mere  figures  of  the  answer  could  be 
obtained  by  calling  3  hr.  7  min.  3  sec.  3°  7'  3"  and 
multiplying  by  15,  although  the  reason  for  the  work  would  not  be  so  clear. 

WRITTEN  BZERCISB 

1.  The  difference  of  time  between  two  ships  is  2  hr.  3  min, 
10  sec.   What  is  the  difference  in  longitude  ? 

2.  When  it  is  noon  at  Denver,  it  is  7  p.m.  at  Greenwich  (0**). 
What  longitude  does  Denver  use  for  its  time  purposes  ? 

3.  When  it  is  noon  at  Greenwich,  it  is  6  a.m.  in  Iowa.  What 
longitude  does  Iowa  use  for  its  time  purposes  ? 

4.  The  difference  in  time  between  the  Harvard  and  Columbia 
university  observatories  is  8  min.  22.7  sec.  What  is  the  differ- 
ence in  longitude  ? 

5.  At  10  hr.  4  min.  A.M.  a  steamer  in  longitude  26®  30'  W. 
sends  a  wireless  message  to  another  steamer.  It  is  received  at 
10  hr.  19  min.  A.M.  What  is  the  longitude  of  the  second  steamer? 
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368.  Standard  Time.  For  practical  purposes  most  of  the  civi- 
lized world  is  now  divided  into  sections,  and  all  places  in  the 
same  section  use  the  standard  time  of  a  certain  meridian. 

The  details  of  this  plan,  like  tlie  study  of  railway  time-tables,  are  matters 
of  geography  and  have  no  value  in  arithmetic. 

The  following  is  the  standard-time  map  of  the  United  States : 


P*raF(0  TilpE  Ue'W.      WOUNT*iKTHi^  t!>4*W*       ttWTT^AL  TrtiF  fln"  i*?,     E  ArTEB*  TT^P  7»' W. 


When  it  is  noon  by  Eastern  time  (75°  W.),  it  is  11  a.m.  by  Central  time 
(90*»  W.),  10  A.M.  by  Mountain  time  (105°  W.),  9  a.m.  by  PaciEc  time 
(120°  W.),  and  5  p.m.  by  Greenwich  time  (0°). 


ORAL  BXERGISB 

1.  When  it  is  10  a.m.  in  Iowa,  what  time  is  it  in  New  York? 

2.  What  time  is  it  now  in  your  school  ?  in  Boston  ? 

3.  When  it  is  10  A.M.  in  San  Francisco,  what  time  is  it  in 
Denver  ?  in  St  Louis  ?  in  Cleveland  ?  in  Albany  ? 

4.  When  it  is  9  a.m.  in  Denver,  what  time  is  it  in  Los  Angeles? 

5.  When  it  is  noon  in  California,  what  time  is  it  in  Illinois  ? 

6.  When  it  is  3  p.m.  in  Milwaukee,  what  time  is  it  in  Oregon? 
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K  Six  Per  Cent  Method  of  Finding  Interest.    This  method, 
known  as  the  Six  Per  Cent  Method,  will  often  be  convenient. 
Required  the  interest  on  #420  for  5  mo.  10  da.  at  6%. 
Since  2  mo.  =  ^  yr.,  the  rate  for  2  mo.  is  }  of  6%,  or  1%. 
The  interest  for  2  mo.  is  1%  of  $420  =    $4.20 

The  interest  for  2  mo.  more  =      4.20 

The  interest  for  1  mo.  more  is  I  of  $4.20  =  2.10 
The  interest  for  10  da.  more  is  i  of  $2.10  =  .70 
The  interest  for  5  mo.  10  da.  =  $11.20 

Hence  the  interest  at  6%  for  60  days  is  0.01  of  the  principaly 
and  for  6  days  0.001  of  the  principal  For  other  periods  the 
interest  can  be  found  from  the  interest  for  these  periods. 

The  method  is  sometimes  stated  as  follows : 

To  find  the  interest  for  600  da.  at  6%^  move  the  decimal  point 
one  place  to  the  left ;  for  60  da.y  two  places  to  the  left ;  for  6  dcu^ 
three  places  to  the  left. 

After  finding  the  interest  at  6%,  the  interest  for  other  rates  is 
easily  found.   Thus  the  interest  at  5%  is  |  of  that  at  6%. 

ORAL  2XERCISE 
Find  the  interest  at  6^o  on  the  follotving : 

1.  $750,  for  60  da.  6.  $400,  for  90  da. 

2.  $300,  for  30  da.  7.  $500,  for  60  da. 
8.  $200,  for  90  da.                           8.  $500,  for  30  da. 

4.  $275,  for  60  da.  9.  $500,  for  600  da. 

5.  $250,  for  30  da.  10.  $1200,  for  720  da. 

Find  the  interest  at  5*fo  on  the  following  : 

11.  $600,  for  60  da.  13.  $120,  for  30  da. 

18.  $1200,  for  30  da.  14.  $720,  for  90  da. 
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WRITTEN  EXERCISE 

1.  Find  the  interest  on  llZSO  for  60  da.,  first  using  the  Six 
Per  Cent  Method,  then  using  cancellation,  and  finally  using 
the  ordinary  method  of  finding  the  interest  for  1  yr.  and  then 
for  the  fractional  part  of  a  year.  Write  a  statement  telling  the 
advantage  of  the  Six  Per  Cent  Method  over  the  other  methods. 

2.  Using  the  three  methods  mentioned  in  Ex.  1,  find  the 
interest  on  1675  for  90  da.  at  6%  ;  on  11425  for  30  da.  at  6%. 

3.  A  note  for  |750  is  discounted  for  60  da.  at  6%.  Find 
the  discount  and  the  proceeds. 

4.  A  note  for  #650  is  discounted  for  80  da.  at  6%.  Find 
the  discount  and  the  proceeds. 

5.  A  note  for  $2400  is  discounted  for  90  da.  at  6%.  Find 
the  discount  and  the  proceeds. 

Since  bank  notes  usually  run  for  30  da.,  60  da.,  or  90  da.,  since  6%  is 
the  most  common  rate,  and  since  we  can  tell  the  discount  for  60  da.  by 
simply  glancing  at  the  face  of  the  note,  we  can  often  find  the  discount  on 
bank  notes  for  the  usual  periods  without  using  pencil  and  paper. 

Find  the  discounts  at  6%  on  noteBfor  the  following  amounts  : 

6.  11200,  for  90  da.  12.  1450,  for  3  mo.  10  da. 

7.  11270,  for  90  da.  13.  1725,  for  2  mo.  15  da. 

8.  11525,  for  30  da.  14.  1850,  for  1  mo.  20  da. 

9.  12575,  for  90  da.  15.  1550,  for  2  mo.  20  da. 

10.  13625,  for  90  da.  16.  11275,  for  8  mo.  15  da. 

11.  14250,  for  30  da.  17.  16250,  for  1  mo.  18  da. 

Find  the  interest  at  5^o  on  notes  for  the  following  anunmts: 

18.  14200,  for  60  da.  20.  1500,  for  1  mo.  10  da. 

19.  13750,  for  90  da.  21.  ^750,  for  2  mo.  15  da. 
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370.  Cubes  and  Cube  Roots.  If  a  cube  has  an  edge  of  3  units, 
it  has  a  volume  of  27  cubic  units.  Therefore  27  is  called  the 
cube  of  8,  and  3  is  called  the  ciAe  root 
of  27. 

The  cube  of  3  is  written  3';  the  cube 
root  of  27  is  written  "v^. 

371.  Cube  Roots  of  Volumes.   Therefore, 
considering  the   abstract  numbers  representing   the  measures, 

The  edge  of  a  cube  is  the  cube  root  of  its  volume. 

372.  Powers.  Squares  and  cubes  are  called  powers*  We  also 
have  higher  powers,  like  the  fourth,  fifth,  and  so  on.  Raising  to 
powers  is  sometimes  called  involution.  Extracting 
roots  is  sometimes  called  evolution. 

373.  Cube  Roots  of  Perfect  Cubes.    Cube  roots  of 
perfect  cubes  may  often  be  found  by  factoring. 

For  example,  "v^^  =  ■v'2x  2x  2x  3x  3x3 

=  </(2x3)x(2x3)x(2x3) 
=  -v^6x6x6  =  6. 

The  subject  of  cube  root  is  now  so  commonly  postponed 
until  algebra  is  studied  that  extended  explanation  is  not  felt  to  be  necessary. 
A  brief  treatment  will  therefore  suffice.  Teachers  are  advised  to  omit  the  sub- 
ject unless  the  local  course  of  study  calls  for  it. 


WRITTEN  EXERCISE 
Find  thefollotving  cube  roots  by  factoring: 

1.  <^729.  8.  -v^Sli  5.  </2744. 

2.  <^133T.        4.   -y/Vm.  6.  •^T5;625, 


7.  V4096. 

8.  </5832; 


V1728. 

9.  What  is  the  edge  of  a  cube  of  volume  13.824  cu.  in.  ? 
10.  What  is  the  edge  of  a  cube  of  volume  10,648  cu.  in.? 
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374.  Finding  Square  and  Cube  Roots.  We  have  seen  (§  336) 
that  we  may  need  to  find  the  square  roots  of  numbers.  We 
shall  also  see  that  we  may  need  to  find  the  cube  roots  of  num- 
bers, particularly  in  measuring  solid  figures. 

There  are  methods  of  finding  the  square  root  and  the  cube 
root  of  any  number.  These  methods  are  seldom  used  in  ordinary 
computations.  When  we  wish  to  find  squares,  cubes,  square  roots, 
or  cube  roots,  we  generally  use  tables.  For  example,  on  page  519 
is  a  convenient  table  giving  the  squares,  cubes,  square  roots,  and 
cube  roots  of  all  numbers  from  1  to  100. 

1.  Find  the  square  root  of  39. 

From  the  table,  V39  =  6.245.  This  means  that  6.245«  is  approximately 
39.  By  squaring  6.245  we  see  that  the  result  is  39.000025.  That  is,  V39 
is  0.245,  to  three  places  of  decimals. 

2.  Find  the  cube  root  of  88. 

From  the  table,  'v^  =  4.448.  That  is,  88  is  not  an  exact  cube,  and  its 
cube  root  is  between  4.447  and  4.448. 

3.  Find  the  square  root  of  841. 

The  column  of  numbers  (under  No.)  goes  only  to  100.  We  therefore 
look  to  see  if  841  is  in  the  column  of  squares.  We  fiud  that  it  is,  being 
the  square  of  29.   Therefore  V841  =  29. 

4.  Find  the  cube  root  of  884,736. 

The  column  of  cubes  shows  that  884,736  =  96*.  Hence,  \^884,736  =  96. 

5.  Find  the  square  root  of  2000. 

Since  2000  =  20  x  100,  we  may  find  the  square  roots  of  20  and  100  and 
take  their  product  We  see  that  V20  =  4.472,  and  VlOO  =  10.  We  there- 
fore have  V2000  =  10  x  4.472  =  44.72. 

6.  Find  the  square  root  of  1765. 

The  table  shows  that  V1764  =  42,  so  that  V1765  =  42  +  some  fraction ; 
that  is,  this  table  gives  us  only  the  two  integral  figures. 
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375.  Table  of  Powers  and  Roots.  This  table  will  be  helpful: 


No. 

Squares 

Cubes 

Square 
BooU 

Cube 
RooU 

No. 

Squares 

Cubes 

Square 
RooU 

Cube 
Boote 

1 

1 

1 

1.000 

1.000 

51 

2,601 

132.651 

7.141 

3.708 

2 

4 

8 

1.414 

1.260 

52 

2,704 

140.608 

7.211 

3.733 

3 

0 

27 

1.732 

1.442 

63 

2,809 

148,877 

7.280 

3.756 

4 

16 

64 

2.000 

1.687 

54 

2,916 

167,464 

7.348 

3.780 

5 

25 

125 

2.236 

1.710 

65 

3,025 

166,375 

7.416 

3.803 

6 

36 

216 

2.449 

1.817 

56 

3,136 

175,616 

7.483 

3.826 

7 

49 

343 

2.646 

1.913 

67 

3,249 

185,193 

7.660 

3.849 

8 

64 

512 

2.828 

2.000 

68 

3,364 

195,112 

7.616 

3.871 

g 

81 

729 

3.000 

2.080 

69 

3,481 

206,379 

7.681 

3.883 

10 

100 

1.000 

3.162 

2.154 

60 

3.600 

216,000 

7.746 

3.915 

11 

121 

1,331 

3.317 

2.224 

61 

3,721 

226,981 

7.810 

3.936 

12 

144 

1,728 

3.464 

2.289 

62 

8,844 

238,328 

7.874 

3.958 

13 

169 

2,19r 

3.606 

2.351 

63 

3,969 

250.047 

7.937 

3.979 

14 

196 

2,744 

3.742 

2.410 

64 

4,096 

262,144 

8.000 

4.000 

15 

225 

3,376 

3.873 

2.406 

65 

4,225 

274,625 

8.062 

4,021 

16 

256 

4,096 

4.000 

2.520 

66 

4,356 

287,496 

8.124 

4.041 

17 

289 

4.913 

4.123 

2.571 

67 

4,489 

300.763 

8.185 

4.062 

18 

324 

5,832 

4.243 

2.621 

68 

4,624 

314,432 

8.246 

4.062 

10 

361 

6,859 

4.359 

2.668 

69 

4,761 

328,509 

8.307 

4.102 

20 

400 

8,000 

4.472 

2.714 

70 

4,900 

343,000 

8.367 

4.121 

21 

441 

9,261 

4.583 

2.759 

71 

6,041 

367,911 

8.426 

4.141 

22 

484 

10,648 

4.690 

2.802 

72 

5,184 

373,248 

8.486 

4.160 

23 

520 

12,167 

4.796 

2.844 

73 

6,329 

389,017 

8.644 

4.179 

24 

576 

13.824 

4.809 

2.884 

74 

6,476 

405,224 

8.602 

4.198 

25 

625 

15,625 

5.000 

2.924 

75 

6.625 

421,875 

8.660 

4.217 

26 

676 

17,576 

5.099 

2.962 

76 

5,776 

438.976 

8.718 

4.236 

27 

720 

19,683 

5.196 

3.000 

77 

6,929 

456,533 

8.775 

4.254 

28 

784 

21,952 

5.292 

3.037 

78 

6,084 

474,552 

8.832 

4.273 

29 

841 

24,389 

6.385 

3.072 

79 

6,241 

493,039 

8.888 

4.291 

30 

900 

27,000 

5.4n 

3.107 

80 

6,400 

512,000 

8.944 

4.300 

31 

961 

29,791 

5.568 

3.141 

81 

6,661 

631.441 

9.000 

4.327 

32 

1,024 

32,768 

5.657 

3.175 

82 

6,724 

661,368 

9.055 

4.344 

33 

1,089 

35.937 

5.745 

3.208 

83 

6,889 

671,787 

9.110 

4.362 

34 

1,156 

39,304 

6.831 

3.240 

84 

7,056 

692,704 

9.165 

4.380 

35 

1,225 

42,875 

5.916 

3.271 

85 

7,225 

614,125 

9.220 

4.397 

36 

1.296 

46,636 

6.000 

3.302 

86 

7.396 

636.056 

9.274 

4.414 

37 

1,360 

50,653 

6.083 

3.332 

87 

7,569 

658,608 

9.327 

4.431 

88 

1,444 

54,872 

6.164 

3.362 

88 

7,744 

681,472 

9.381 

4.448 

30 

1,621 

59,319 

6.245 

3.391 

89 

7,921 

704,969 

9.434 

4.465 

40 

1,600 

64,000 

6.325 

3.420 

90 

8.100 

729,000 

9.487 

4.481 

41 

1,681 

68,921 

6.403 

3.448 

91 

8,281 

753,571 

9.539 

4.408 

42 

1,764 

74,088 

6.481 

3.476 

92 

8,464 

778,688 

9.592 

4.514 

43 

1,849 

79,507 

6.657 

3.503 

93 

8,649 

804,357 

0.644 

4.531 

44 

1,936 

85,184 

6.633 

3.530 

94 

8,836 

&')0,584 

0.605 

4.547 

45 

2,025 

01,125 

6.708 

3.557 

95 

9,025 

867,376 

9.747 

4.563 

46 

2.116 

07,336 

6.782 

3.683 

06 

9,216 

884,736 

0.798 

4JS70 

47 

2,209 

103.823 

6.856 

3.609 

97 

9,409 

912,673 

9.849 

4.596 

48 

2,304 

110.692 

6.928 

3.634 

98 

9,604 

041,192 

9.899 

4.610 

49 

2.401 

117,649 

7.000 

3.659 

99 

9,801 

970,299 

9.950 

4.626 

60 

2,500 

125,000 

7.071 

3.684 

100 

10,000 

1,000,000 

10.000 

4.641 
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WRITTEN  SXSRCI8S 
Using  the  table  on  page  619^  find  the  square  roots  of  the  following : 

1.  25.  3.  64.  5.  7.  7.  29.  9.  67. 

2.  49.  4.  81.  6.  13.  8.  47.  10.  91. 

Find  the  cube  roots  of  the  following  : 

11.  8.  13.  64.  15.  17.  17.  28.  19.  51. 

12.  27.  14.  13.  16.  19.  18.  46.  20.  99. 

Find  the  square  roots  of  the  follounng  : 

21.  225.    23.  961.    25.  5184.   27.  7744.   29.  9025. 

22.  529.    24.  2116.   26.  6889.   28.  8649.   30.  9604. 

Find  the  cube  roots  of  the  following  : 

31.  5832.  33.  19,683.  35.  85,184.  37.  531,441. 

32.  9261.  34.  42,875.  36.  97,336.  38.  804,357. 

Find  the  integral  parts  of  the  square  roots  of  the  following: 

39.  230.   41.  509.   43.  1475.   45.  3850.   47.  6730. 

40.  375.   42.  850.    44.  1695.   46.  4775.   48.  8675. 

Find  the  integral  parts  of  the  cube  roots  of  the  follotcing  : 

49.  2775.  50.  22,325.  51.  75,750.  62.  675,750. 

53.  The  volume  of  a  cube  is  2197  eu.  in.   Find  the  edge. 

54.  The  volume  of  a  cube  is  39  cu.  ft   Find  the  edge. 

55.  The  area  of  one  face  of  a  cube  is  78  sq.  in.    Find  the 
volume  of  the  cube. 

56.  The  area  of  all  six  faces  of  a  cube  is  36  sq.  in.    Find  the 
volume  of  the  cube. 


PYRAMIDS  AND  CONES 
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376.  Lateral  Area  of  a  Pyramid.  We  hare  already  learned 
how  to  find  the  volume  of  a  pyramid,  a  problem  more  often 
found  in  practical  life  than  the  one  of  finding  the  surface. 

The  only  kind  of  pyramid  considered  in  arithmetio  is  one  in  which 
the  vertex  is  exactly  over  the  center  of  the  base,  the 
so-called  regular  pyramid  here  illustrated. 

The  altitude  of  any  triangular  face  of  a  pyra- 
mid is  called  the  dant  height  of  the  pyramid. 

For  example,  VM  is  the  slant  height  of  the  pyramid 
here  shown. 

The  sum  of  the  areas  of  the  triangular  faces 
of  a  pyramid  is  called  the  lateral  area  of  the  pyramid. 

Since  the  area  of  each  triangular  face  of  a  pyramid  equals 
half  the  product  of  the  base  and  altitude. 

The  lateral  area  of  a  pyramid  eqwaU  the  perimeter  of  the  hose 
multiplied  ly  half  the  slant  height, 

377.  Lateral  Area  of  a  Cone.  If  we  should  slit  the  surface  o£ 
a  cone  and  flatten  it  out  as  shown  below,  we  would  have  part 
of  a  circle. 

The  only  kind  of  cone  considered  in  arithmetic  is  the 
Bo-called  right  circular  cone  here  illustrated.  The  cone  is 
80  familiar  as  to  require  no  formal  definition.  The  terms 
**  lateral  area  '*  and  **  slant  height  '*  will  be  understood  from 
the  study  of  the  pyramid. 

In  the  way  that  we  found  the  area  of  a  circle  we  find  that 

The  lateral  area  of  a  cone  equals  the  cir- 
cumference of  the  base  mvltiplied  by  half  the 
slant  heighL 

In  the  exercise  on  page  522  it  is  understood 
that  regular  pyramids  and  right  circular  cones  are 
given,  these  being  the  ones  usually  encountered. 
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378.  Volume  of  a  Cone.  In  the  way  that  we  found  the  toI- 
ume  of  a  pyramid  we  may  find  the  volume  of  a  cone.    Then 

The  volume  of  a  cone  equals  one  third 
the  product  of  the  base  and  JieighL 

What  is  the  volume  of  a  cone  5  in. 
high,  the  radius  of  the  base  being  2  in.  ? 

Area  of  base  =  ^  x  4  sq.  in. 

Volume  =  J  X  5  X  V  X  4  cu.  in.  =  20.95  cu.  in. 

That  is,  the  rolume  is  a  little  greater  than  20.95  cu.  in.  Common  sense 
should  be  used  as  to  rejecting  small  fractions.  The  result  may  be  given 
as  20.95  fy  cu.  in.,  but  we  would  never  measure  so  closely  as  this. 

WRITTEN  EXERCISB 

Find  the  lateral  areas  of  pyramids  with  the  following  perimeters 
of  bases  and  slant  heights  : 

1.  24  in.,  16  in.  2.  4  ft.  3  in.,  9  m.        3.  4  ft.  9  in.,  12  m. 

Find  the  lateral  areas  of  cones  with  the  following  circumferences 
of  bases  and  slant  heights  : 

4.  15J  in.,  4|  m.       5.  7  ft.  6  in.,  4  ft.        6.  3  ft  6  in.,  15  in. 

Find  the  volumes  of  cones  unth  the  following  radii  of  bases 
and  heights: 

7.  15.4  in.,  6  in.         8.  6.3  in.,  15  in.  9.  42  in.,  18  in. 

10.  The  Great  Pyramid  of  Cheops  has  a  slant  height  of  500  ft 
and  a  square  base  764  ft  on  a  side.  Find  the  lateral  area. 

11.  How  many  square  feet  of  slating  on  a  steeple  in  the  form 
of  a  pyramid  of  slant  height  40  ft  and  perimeter  of  base  48  ft  ? 

12.  A  dome  is  surmounted  by  a  gilded  cone  whose  slant 
height  is  16  ft  8  in.,  the  radius  of  the  base  being  3  ft  6  in. 
How  many  square  feet  must  be  allowed  for  gilding? 
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379.  Surface  of  a  Sphere.   If  we  wind  half  of  the  surface  of 
a  sphere  with  a  cord  as  here  shown,  and  then  wind  with  exactly 


the  same  length  of  the  cord  the  surface  of  a  cylinder  whose  radius 
equals  the  radius  of  the  sphere  and  height  equals  the  diameter,  we 
find  that  the  cord  covers  half  the  curved  surface  of  the  cylinder. 
Therefore,  the  surface  of  a  sphere  equals  the  curved  surface  of  a 
cylinder  of  the  same  radius  and  height. 

Since  the  curved  surface  of  the  cylinder  is  -^^  x  diameter  X 
height,  and  the  height  is  2  x  radius, 

area  of  sphere  =  -2^^  x  2  x  radius  x  2  x  radius 
=  4  X  -^Y^  X  square  of  radius. 

380.  Volume  of  a  Sphere.  It  is  sometimes  desirable  to  be  able 
to  find  the  volume  of  a  sphere,  although  this  is  not  one  of  the 
essentials  of  arithmetic   It  is  shown  in  geometry  that 

The  volume  of  a  sphere  is  equal  to  ~  times  ~  times  the  cube  of 
the  radius. 

1.  If  the  earth  is  a  sphere  of  4000  mL  radius,  find  the  surface. 

4  X  ^  X  4000«  =  4  X  V  X  16,000,000  =  201,142,857}. 
Therefore  the  surface  is  about  201,143,000  sq.  mi. 

2.  If  a  ball  is  4  ft  in  diameter,  find  the  volume. 
The  radius  is  J  of  4  ft.,  or  2  ft. 

The  volume  is  J  x  ^  x  2  x  2  x  2  cu.  ft,  or  33.52  cu.  ft 
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wsitteh  exercise 

1.  If  a  ball  has  a  radius  of  2^  in.,  what  is  the  surface  ? 

2.  The  sun's  diameter  is  866,500  niL   Find  the  surface. 

3.  If  a  tennis  ball  is  2|  in.  in  diameter,  what  is  the  surface  ? 

4.  A  gilded  ball  is  to  be  put  on  top  of  a  tower.  The  diameter 
of  the  ball  is  2'  6".   How  many  square  inches  are  to  be  gilded  ? 

5.  If  a  cubic  foot  of  granite  weighs  165  lb.,  find  the  weight 
of  a  sphere  of  granite  1  ft  in  diameter. 

6.  A  bowl  is  in  the  form  of  a  hemisphere  4.2  in.  in  diameter. 
How  many  cubic  inches  does  it  contain  ? 

7.  What  is  the  weight  of  a  sphere  of  marble  3  ft.  in  circum- 
ference, marble  being  2.7  times  as  heavy  as  water  and  1  cu.  ft* 
of  water  weighing  1000  oz.  ? 

8.  Taking  the  radius  of  the  earth  as  4000  mi.  and  the  earth 
as  an  exact  sphere,  find  the  volume  to  the  nearest  1000  cu.  mi. 

9.  A  pyramid  has  a  lateral  area  of  200  sq.  in.  The  slant 
height  is  8  in.   Find  the  perimeter  of  the  base. 

10.  A  conical  spire  has  a  slant  height  of  68  ft.  The  perimeter 
of  the  base  is  60  ft.   What  is  the  lateral  surface  ? 

11.  What  is  the  entire  surface  of  a  cone  whose  slant  height  is 
7  ft.  and  the  diameter  of  whose  base  is  7  ft.  ? 

12.  If  a  cubic  foot  of  marble  weighs  173  lb.,  what  is  the 
weight  of  a  cylindrical  marble  column  that  is  10  ft.  high  and 
16  in.  in  diameter  ? 

13.  How  many  cubic  yards  of  earth  must  be  removed  in  dig- 
ging a  canal  2  mi.  1740  ft.  long,  200  ft  wide,  and  16  ft  deep  ? 

14.  A  marble  1  in.  in  diameter  is  dropped  into  a  cylindrical 
jar  4  in.  high  and  3  in.  in  diameter,  half  full  of  water.  How  much 
does  the  marble  cause  the  water  to  rise  ? 
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381.  Metric  System.  There  is  a  system  of  measures 
many  countries  which  is  known  as  the  Metric  System. 

The  unit  of  length  is  the  meter.  The  meter  is  39.37  in. 

The  unit  of  capacity  is  the  liter  (leter),  a  cube  0.1  of 
a  meter  on  an  edge.    The  liter  is  1  qt.  nearly. 

The  unit  of  weight  is  the  gram.  It  is  practically  the 
weight  of  a  cube  of  water  0.01  of  a  meter  on  an  edge. 
The  gram  is  16.4  grains  nearly. 

382.  Prefixes.   Learn  the  following  prefixes : 
Just  as  1  mill  =  0.001  of  a  dollar, 

80  1  millimeter  =  0.001  of  a  meter. 

Just  as  1  cent  =  0.01  of  a  dollar, 

so  1  centimeter  =  0.01  of  a  meter. 

Just  as  decimal  means  tenths, 
so  1  decimeter  =  0.1  of  a  meter. 


used  in 
.  nearly. 


PREFIX        MEANS 


AS    IX 


WHICH    MEANS 


myxia-  10,000  myriameter  10,000  meters. 


kilo- 

hekta- 

deka- 

deci- 

centi- 

milli- 


1000 
100 
10 
0.1 
0.01 


kilogram 

hektoliter 

dekameter 

decimeter 

centigram 


0.001    millimeter 


1000 
100 
10 
0.1 
0.01 
0.001 


grams, 
liters, 
meters, 
of  a  meter, 
of  a  gram, 
of  a  meter. 


2 

a» 

CO 

t^ 

CD 

*o 

-^ 

eo 

91 

~ 

9..- 

E 

This  system  is  as  much  easier  than  our  common  one  as  the 
system  of  United  States  money  is  easier  than  the  English  system. 
This  is  the  reason  why  it  is  so  extensively  used  on  the  continent  of  Europe 
and  in  Central  America  and  S^nith  America. 

Unless  the  pupil  is  going  to  use  the  metric  system  at  once  in  some  of  his 
measurements  in  science,  the  study  of  this  subject  may  be  omitted.  It  is  easily 
learned  when  the  necessity  for  its  use  arises.  The  system  is  used  almost  every* 
where  in  scientific  work. 
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383.  Table  of  Length.   This  table  is  ss  follows: 
A  myriameter  =  10,000  meters 

A  kilometer  (km.)    =    1000  meters 
A  hektometer  =      100  meters 

A  dekameter  =        10  meters 

Meter  (m.) 
A  decimeter  (dm.)  =  0.1      of  a  meter 

A  centimeter  (cm.)  =  0.01    of  a  meter 

A  millimeter  (mm.)  =  0.001  of  a  meter 

The  meter  is  about  39.37  in.,  3^  ft,  or  a  little  over  a  yard ;  the  kilometer 
is  about  0.6  of  a  mile. 

The  abbreviations  in  this  book  are  recommended  by  various  scientific 
associations.  Some,  however,  use  Km.,  Dm.,  dm.,  for  kilometer,  dekameter, 
and  decimeter. 

WRITTEN  EXSRdSS 
Mepress  as  inches^  taking  S937  in.  a%  1  m.: 

1.  47  m.  3.  52  m.  5.  824  cm.  7.  4680  mm. 

2.  84.5  m.         4.  67.5  m.  6.  2.83  cm.  8.  3000  mm. 
9.  Express  the  diameter  of  a  7-centimeter  gun  in  inches. 

10.  A  certain  hill  is  203  m.  higli.   Express  this  in  feet 

11.  A  tower  is  37.5  m.  high.    Express  this  in  feet. 

12.  A  wheel  is  1.3  m.  in  diameter.    Express  this  in  inches. 

13.  The  distance  from  Dieppe  (de-ep')  to  Paris  is  209  km. 
Express  this  in  miles. 

14.  The  distance  between  two  places  in  Germany  is  178  km. 
Express  this  in  miles. 

15.  The  distance  from  Paris  to  Cologne  is  306  mi.  What  is 
the  railway  fare  at  12  centimes  per  Wometer? 

16.  The  distance  from  Paris  to  Brussels  is  326  km.,  and  it 
takes  7  hours  to  make  the  trip  by  railway.  What  is  the  average 
rate  in  miles  per  hour  ? 
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384.  Table  of  Square  Measure.   Tim  table  is  as  follows : 

A  square  myriameter  =  100,000,000  square  meters 

A  aqiiare  kilometer  (km.*)      =      1,000,000  square  meters 
A  square  hektometcr  =  10,000  square  meters 

A  square  dekameter  =  100  square  meters 

Square  meter  (m.^) 
A  sqnaie  decimeter  (dm.*)     =  0.01  of  a  square  meter 

A  square  centimeter  (cm.')    =  0.0001      of  a  square  meter 

A  square  millimeter  (mm.*)  =  0.000001  of  a  square  meter 

The  abbreviation  sq.  m.  is  often  used  for  m.^  and  similarly  for  sq.  cm.,  etc. 

The  square  dekameter  is  also  called  an  are  (&r) ;  and  since  there  are  100 
square  dekametcrs  in  1  hm.^  a  square  hektometer  is  called  a  hektare  (Ha.). 
The  hektare  is  2.47  acres,  or  nearly  2  J  acres. 

385.  Table  of  Cubi€  Measure.    This  table  is  as  follows: 

A  cubic  myriameter  =  1,000,000,000,000  cubic  meters 

A  cubic  kilometer  =        1,000,000,000  cubic  meters 

A  cubic  hektometer  =  1,000,000  cubic  meters 

A  cubic  dekameter  =  1000  cubic  meters 

Cubic  meter  (m.*) 

A  cubic  decimeter  (dm.*)  =  0.001  of  a  cubic  meter 

A  cubic  centimeter  (cm.')  =  0.000001       of  a  cubic  meter 

A  cubic  millimeter  (mm.*)  =  0.000000001  of  a  cubic  meter 

The  abbreviation  cu.  m.  is  often  used  for  m.',  and  similarly  for  cu.  cm.,  etc. 

In  measuring  wood  a  cubic  meter  is  called  a  stere  (st). 

WRITTEN  EXSRCISE 

Express  the  following  as  square  centimeters: 

1.  750  km.*  2.  37  m.*  3.  4296  mm.*         4.  6.25  m.* 

Express  the  following  as  cubic  meters : 

5.  19.75  cubic  dekameters.         7.  7  st  9.  987  cm." 

6.  427,653.84  mm.*  8.  3.5  st.  10.  486  dm.* 
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386.  Table  of  Weight.   The  table  of  weight  is  as  follows: 

A  metric  ton  (t)     =  1,000,000  gnma 

A  quintal  (q.)         =  100,000  grams 

A  myriagram          =  10,000  grams 

A  Idlogimm  (kg.)     =  1000  grams 

A  hektogram          =  100  grams 

A  dekagram            =  10  grams 

Gram  (g.) 

A  decigram             =  0.1      of  a  gram 

A  centigram  (eg.)  =  0.01    of  a  gram 

A  milligram  (mg.)  =  0.001  of  a  gram 

A  kilogram,  commonly  called  a  kilo,  is  about  2}  lb.    A  5-cent  piece 
weighs  5  g.   A  metric  ton  is  nearly  2204.6  lb. 

387.  Table  of  Capacity.    The  table  of  capacity  is  as  follows: 

A  hektoliter  (hi.)  =  100  liters 

A  dekaliter  =    10  liters 

Liter  (L) 

A  deciliter  =     0.1      of  a  liter 

A  centiUter  (el.)  =     0.01    of  a  liter 

A  milliliter  (ml.)  =      0.001  of  a  liter 

A  liter  is  the  same  as  1  dm.*   A  liter  is  about  one  quart. 

WRITTSN  SXSRCISS 
Express  as  kilos  : 

1.  3741b.  4.  352  oz.  7.  3275  g.  10.  7386  g. 

2.  4281b.  6.  48.41b.  8.  7275  g.  11.  4984  g. 
8.  2041b.           6.  300  T.            9.  173.81b.  12.  6249  g. 

Eocpress  as  liters : 

13.  3  hi.  16.  17  hL  19.  5000  ml  22.  15  hL 

14.  7.5  hL     17.  2.25  hL  20.  2500  mL  23.  724  hL 

15.  8pt.      18.  12JgaL  21.  500  gaL  24.  6.83  hL 
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388.  Letters  used  In  Solving  Problems.  Teachers  who  may 
wish  to  use  a  little  algebra  in  arithmetic  will  find  the  material 
in  this  section. 

For  example,  I  am  thinking  of  a  number.  When  it  is  multi- 
plied by  2,  and  7  is  added  to  the  result,  the  sum  is  33.  What 
is  the  number  ? 

Solution  using  a  letter 

If  I  am  thinking  of  n,  then,  letting  2  n  mean  2  x  n, 

2  n  is  twice  the  number, 

2  n  +  7  is  7  added  to  2  n, 
and  2  n  +  7  =  33,  as  stated  in  the  problem. 

Then  2  n  =  26,  by  subtracting  7  from  equals. 

Therefore  n  =  13,  by  dividing  these  equals  by  2. 

Check  or  Proof.       2  X  13  +  7  =  33. 

Solution  witJwut  using  letters 

Because  twice  the  number  added  to  7  equals  33,  therefore  if  7  is  taken 
away  from  33  there  will  remain  twice  the  number.  Therefore  26  is  twice 
the  number.   Therefore  once  the  number  is  half  of  26,  or  13. 


The  solutions  compared 

2  n  +  7  =  33. 

33 

Subtracting  7, 

7 

2  n  =  26. 

2)26 

Therefore        n  =  13. 

13 

We  therefore  see  that  the  two  solutions  are  the  same,  but 
that  the  letters  make  the  reasoning  clearer.  Therefore  in  solving 
a  problem  by  algebra  we  proceed  as  follows : 

Write  a  letter  for  the  number  sought. 
Use  this  letter  in  the  statement  of  the  problem. 
This  vnll  give  an  equation^  as  shoum  above. 
Solve  this  equation. 
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389.  Applications  of  the  Equation.  The  following  are  illus- 
trations of  some  of  the  applications  of  the  equation: 

1.  Find  what  per  cent  25  is  of  225. 

Let  a?%  =  the  required  rate  per  cent. 

Then  x%  x  225  =  25. 

Dividuig  by  225,  ^%  =  iftft 

=  J,orllJ%. 

2.  Find  the  number  of  which  ^8.40  is  12%. 
Let  X  =  the  required  number. 
Then                                0.12  z  =  ♦8.40. 

Dividing  by  0.12,  x  =  ♦8.40  -«-  0.12 

=  ♦70. 

WRITTEN  EXERaSB 

T'ini  what  per  cent  the  first  number  is  of  the  second  : 

1.  25, 750.  3.  528  ft.,  2mL  5.  7  ft.,  7  yd. 

2.  5  ft,  37^  ft  4.  1^,  7J.  6.  *4.90,  *29.40. 

7.  A  man's  income  is  ^1650  a  year,  and  he  spends  $693. 
What  per  cent  of  his  income  does  he  save  ? 

8.  In  a  certain  village  576  out  of  the  1200  pupils  in  school 
are  boys.   What  per  cent  are  boys  ?  What  per  cent  are  girls  ? 

9.  Of  what  length  is  126  ft  6  in.  exactly  50%  ? 

10.  A  baseball  team  won  65%  of  the  games  played,  and  won 
13  games.   How  many  games  did  it  play  ? 

11.  A  baseball  team  lost  33 J^  %  of  the  games  played,  and  lost 

16  games.    How  many  games  did  it  play  ? 

The  use  of  the  algebraic  equation  is  not  essential  to  the  study  of  arithmetic. 
It  simplifies  the  study  of  formulas,  but  only  a  few  of  the  practical  problems  of 
daily  life  are  rendered  more  simple  by  its  use. 
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Length 
12  inches  (in.)  =  1  foot  (ft.) 
3  feet = 1  yard  (yd.) 
5|  yards,  or  16|  feet = 1  rod  (rd.) 
320  rods,  or  5280  feet  =  l  mile  (mi.) 

Square  Measure 
144  square  inches  (sq.  in.)  =  1  square  foot  (sq.  ft.) 
9  square  feet  =  1  square  yard  (sq.  yd.) 
30|  square  yards  =1  square  rod  (sq.  rd.) 
160  square  rods  =  1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 

Cubie  Measure 
1728  cubic  inches  (cu.  in.)  =1  cubic  foot  (cu.  ft.) 
27  cubic  feet  =  1  cubic  yard  (cu.  yd.) 
128  cubic  feet  =  1  cord  (cd.) 

Weight 
16  ounces  (oz.)  =  1  pound  (lb.) 
2000  pounds  =  X  ton  (T.) 

Liquid  Measure 
4  gills  (gi.)=l  pint  (pt.) 
2  pints  =  1  quart  (qt.) 
4  quarts  =1  gallon  (gal.) 

Dry  Measure 
2  pints  (pt.)  =1  quart  (qt.) 
8  quarts = 1  peck  (pk.) 
4  pecks  =1  bushel  (bu.) 
2160.42  en.  in.  (approximately  1^  cu.  ft.)  =  1  bushel 
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Time 


eo  seconds  (sec.)  =  1  minute  (mln.) 
eo  minutes  =  1  hour  (hi.) 
24  hours = 1  day  (da.) 
7  days  =1  week  (wk.) 
12  months  (mo.)  =:  1  year  (yr.) 

365  days=l  common  year 

366  days =1  leap  year 

Value 

10  mills  =1  cent  (^  or  ct.) 
10  cents  r=  1  dime  (d.) 
10  dimes  =  1  dollar  ($) 
10  dollars = 1  eagle  ^.) 

Angles  and  Area 

60  seconds  (SO'')  =  1  minute  (1^ 
60  minutes  =1  degree  (1") 

Survet/or^  Table  of  Length 

7.92  inches  =  1  link  (11.) 
100  links  =  4  rods  =  1  chain  (ch.) 
80  chains  =  5280  feet  =  1  mile 

Counting 

12  units  =  1  dozen  (doz.) 
12  dozen,  or  144  =1  gross  (gro.) 

Paper 

24  sheets  =  1  quire 
20  quires,  or  480  sheets  =  1  ream 

For  convenience  in  counting,  500  sheets  are  now  more  often  called  a 
ream ;  and  the  word  "quire "  is  used  only  for  folded  note  paper,  other  paper 
being  usually  sold  by  the  pound. 
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Involution    , 517 

Isosceles  triangle 191 

Land  measure 607 

Lateral  area     , 621 

Least  common  denominator    .    .      56 
Length,  measures  of    .    .    .    108,  289 

Life  insurance  , 429,  480 

Like  numbers  .    ^ 0 

Lines,  perpendicular 117 

Liquid  measure 114 

List  price 227,  343 

Little  Examinations,  40,  98,  134, 
178,  208,  246,  282,  318,  368, 

378,  412,  446,  470 

Loan 395 

Long  division 32 

Longitude  and  time 611 

Lowest  terms 60 

Lumber  in  log 296 

Making  change 13 

Marketing 162 

Means 310 

Metric  system 525 

Minuend 11 

Mixed  number 48 

Money^  English 610 

French 610 

German 510 

order 406 

United  States 116 

Mortgage 396,  442 

Multiple 19 

Multiplicand 18 

Multiplication  .     18,  69,  127,  160,  260 

Multiplier 18 

Mutually  prime  numbers    ...  79 

Negotiable  paper 403 

Net  amount 227,343 

Notation 2 

Note     . 366,393,397 

Number,  compound 120 

composite 78 

denominate 106,  120 

even 79 
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Number,  mi^ed    , 48 

odd 79 

prime 78 

Numbers,  abstract 18 

comparison  of 279 

concrete 18 

divisible 80 

like 6 

mutually  prime 79 

proportional 313 

Numerals 2 

Numeration 2 

Numerator   .    , 48 

Obtuse  triangle 191 

Odd  number 79 

Oral  analysis 266 

Order   .    , 2 

for  goods  , 228 

Overhead  charges    ....    231, 268 

Paper 119 

Papering 299 

Par 409,441 

Parallelogram  ....     186, 196,  290 

Partial  payments 366 

Payee 226, 391,  402 

Payer 225 

Percent 214,323 

Percentage 213,  323,  328 

Period 2 

Perpendicular  lines 117 

Place  value 2 

Plastering 297 

Policy ;    ...    426 

Poll  tax 418 

Polygon 186 

Port  of  entry 422 

Postal  savings  bank 388 

Power 19,  617 

Practical  equivalents 201 

measurements  ....     186, 289 

Preferred  stock 439 

Premium 409,  426 

Price  list 160,  346 

net 227, 343 

Prime  factor 79 

number 78 

Principal 235, 393 
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Prism 464 

Problem  data 478 

interpreting  a 273 

BoWing 265 

Problems  without  numbers,    48, 

101,  138,  181,  210,  260,  284, 

320,  360,  380,  414,  448,  472 

Proceeds 398, 402 

Product 18 

table 34 

Profit  and  loss 231,268 

Promissory  note 393 

Proof 6,  12,  28,  72 

Proper  fraction 48 

Proportion 310 

Proportional  lines 313 

numbers 313 

Public  lands 608 

Pyramid 469,621 

Quadrilateral 185 

Quotations 441,  444 

Quotient 27 

Radius 460 

Rate 328 

of  discount 227 

of  exchange 409 

of  interest 235 

of  premium 427 

Ratio 307 

Reading  and  writing  numbers,  2,  142 

Receipt 158,  225,  348 

Reciprocal 87 

Rectangle 186,  193, 290 

Rectangular  solid     ....     199,290 

Reduction 50,  120 

ascending 120, 123 

descending 120, 121 

of  decimals 145 

of  fractions 50 

Remainder 11,  27 

Review,  general 475 

Review  and  Drill,   41,   99,  186, 
179,  209,  247,  283,  319,  359, 

379,  413,  447,  471 

Right  triangle 191 

Roman  numerals 4 

Roots,  table  of 519 
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Savings  bank 383,385 

Scalene  triangle 191 

Shares 437, 439 

Short  division 28 

methods  ....  259,  260,  263 
Similar  figures 318 

fractions 56 

Six  per  cent  method 515 

Slant  height 521 

Solid,  rectangular 199 

Specific  duty 422 

Sphere 528 

Square 19,  185,  451 

measure 109, 289 

root 451 

Stating  a  problem  in  one  step  .    .    280 

Standaird  time 514 

Stock 437,489 

Exchange 441 

Subtraction  ....     11,  63,  126, 147 

Subtrahend 11 

Sum 6 

Surface  of  a  sphere 528 

Tables  .    .  108,  289,  507,  510,  519,  681 

Tariff " .    .    .    422 

Taxes 417 

Terms  of  a  fraction 48 

Time  discount 848 

draft 403 

measure  of 116 

Trade  discount 343 

Trapezoid 185,  198,  290 

Triangle 191,  196,  290 

Unit 6 

fraction 48 

Unitary  analysis 278 

Value,  measures  of 116 

Vertex 469 

Volume  of  cone 522 

of  cylinder 466 

of  prism 464 

of  pyramid 469 

of  rectangular  solid  .  199, 204, 290 

of  sphere 528 

Weight,  measures  of 118 
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Page  4.  1.  11.  9.  64.  8.  80.  4.  26.  6,  M.  6.  710.  7.  72.  8.  07. 
e.  1610.  10.  75.  11.  34.  12.  1920.  18.  XXXI.  14.  CLXXV.  16.  XLII. 
16.  MDCCCCXVIorMCMXVI.  17.  CXXV.  18.  MDCCCCXIX  or  MCMXIX. 
19.  CL.   90.  MDCCCCXXVIII  or  MCMXXVIII. 

Page  10.  1.  $376.60.  9.  $1000.50.  8.  $1160.10.  4.  $2000.  6.  $2400.92. 

6.  $2000.  7.  $1751.11.  8.  $2700.54.  9.  $30,000.  10.  $30,000.  11.  $20,451.80. 
19*  $19,112.20.  18.  $11,583.40.  14.  $18,877.91.  16.  $17,499.73.  16.  $16,463.48. 

Page  12.  1.  1412.  9.  1402.  8.  1398.  4.  1347.  6.  1159.  6.  2362.  7.  2419. 
8.  2389.  9.  1378.  10.  256.  11.  4069.  19.  1535.  13.  1165.  14.  2011.  16.  1949. 
16.  2659.  17.  375.  18.  1452.  19.  2779.  90.  1779.  91.  1639.  99.  3486. 
98.  2587.  94.  1799.  96.  1548. 

Page  14.  1.  21,175.  9.  4775.  8.  14,835.  4.  20,128.  6.  21,565.  6.  7990. 

7.  11,238.   8.  13,993.   9.  $93.64.   10.  $61.89.   11.  $109.31.   19.  $330.28. 

18.  $100.09.  14.  $278.78.  16.  $121.49.  16.  $239.83.  17.  $732.84.  18.  $106.26. 

19.  $572.93.  90.  $573.99.  91.  $386.49.  99.  $588.89.  98.  $12.40.  94.  $196.42. 
96.  $279.89.  96.  $178.87.  97.  $188.33.  98.  $278.40. 

Page  15.  1.  $2.45.  2.  $178.45.  8.  $1.55.  4.  $0.58.  6.  $1.30.  6.  $0.18. 
7.  $77.74.  8.  $43.  9.  $180.74.  10.  $18.95.  11.  $10,493.45. 

Page  21.  1.  7800.  9.  16,832.  8.  23,698.  4.  25,546.  6.  38,391.  6.  31,902. 
7.  24,653.  8.  46,368.  9.  435,136.   10.  262,704.  11.  217,588.  19.  341,885. 

18.  245,904.  14.  479,906.  16.  809,009.  16.  209,235.  17.  257,856.  18.  270,803. 

19.  270,096.  90.  423,852.  91.  720,612.  99.  451,136.  98.  725,841.  94.  294,120. 
96.  146,495.  98.  163,017.  97.  94,898.  98.  190,182.  99.  257,103.  80.  380,044. 
81.  311,026.  39.  363,752.  33.  557,376.  84.  164,373.  36.  111,100.  86.  213,032. 
87.  586,810.  38.  305,564.  89.  670,936.  40.  419,148.  41.  291,132.  49.  430,837. 
48.  439,956.  44.  316,043.  46.  78,082.  46.  274,164.  47.  574,126.  48.  1,237,872. 
49.935,723.  60.1,645,056.  61.2,482,806.  69.5,120,576.  63.173,061.  64.741,748. 
66.  3,343,026.  66.  2,809,312.  67.  6,372,489.  68.  2,294,592.  69.  1,337,640. 
60.  1,540,008.  61.  5,597,001.  69.  994,536.  68.  4,397,226.  64.  5,131,323. 
66.  7,787,430.  66.  2,015,496.  67.  3,235,080.  68.  1,645,920.  69.  6,260,078. 
70.  4,704,080.   71.  $204,223.75.   79,  $213,257.70. 
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Page  22.  1.  172,660.  9.  745,600  ft.  8.  f41,280,000.  4.  tl07,940.  6.  |81,50a 
6.11,848,800.       7.  604,800  rd.       8.  $35,476,000.      9.1195,750.       10.  |85,80& 

11.  060  ml.     18.  |4425. 

Pago  23.  1.  286;  572;  818;  1054;  1366.  2860;  5720;  8180;  10,540;  13,660. 
28,600;  57,200;  81,800;  105,400;  136,600.  2.  f2.86;  $5.72;  $81.80;  $105.40 
$13.66.  $28.60;  $57.20;  $818;  $1054;  $186.60.  $286;  $572;  $8180;  $10,540 
$1866.  8.  1446;  1575;  1890;  2520;  2700.  14,460;  15,760;  18,990;  25,200 
27,000.  144,600;  157,500;  189,900;  252,000;  270,000.  4.  $14.46;  $157.50 
$189.90;  $25.20;  $27.  $144.60;  $1675;  $1899;  $252;  $270.  $1446;  $15,750 
$18,990;  $2520;  $2700.  6.  29,440;  32,840;  88,520;  29,680;  35,720.  294,400 
328,400;  385,200;  296,800;  357,200.  36,800;  41,050;  48,150;  37,100;  44,650 
368,000;  410,500;  481,500;  371,000;  446,500.  6.  $214;  $357.20;  $293.60 
$272.40;  $390.  $2140;  $3572;  $2936;  $2724;  $3900.  $267.50;  $446.50;  $367 
$340.50;  $487.50.  $2675 ;  $4465;  $3670;  $3405 ;  $4875.  7.  $2111.85 ;  $21,118.50 
$211,185;  $230,426.30.  8.  $2203.20;  $22,032;  $220,320;  $240,699.60.  9.  $2271.15 
$11,356.75;  $98,957.25.  10.  $5079.60;  $50,796;  $2539.80;  $253,980.  11.  $5100 

12.  $3850.  18.  $10,800.  14.  $51,750. 

Pago  25.  1.  11,850  ;  21,250  ft. ;  $3425  ;  $49,370.  2.  3350 ;  20,050  ft. ;  $1240 
$9610.  8.  8000;  32,000;  363,000;  $21,400;  $62,200.  4.  240;  370;  440;  410 
2240;  6320;  18,210.  6.  320;  190;  390;  480;  4130;  12,440;  40,885.  6.  8300 
1900;  4800;  3800;  11,200;  108,600;  212,100.  7.  4400;  2300;  4900;  2100, 
16,900;  155,400;  327,150.  8.  800;  900;  1600;  1400;  5600;  121,100;  100,900. 

9.  $20;  $100;  $80;  $120;  $180;  $240;  $1400.  $10;  $50;  $40;  $60;  $90 
$120;  $700.  $8;  $40;  $32;  $48;  $72;  $96;  $560.  $4;  $20;  $16;  $24;  $36 
$48;  $280. 

Page  26.  1.  $1800;  $18,000.  2.  $1375;  $2760;  $275.  8.  $35,625;  $71,250. 
4.  $386.  6.  $41.04.  6.  $4.60;  $7.50;  $16.  7.1960.  8.  $4875.  9.  $41,625. 

10.  16,604.  11.  $41,626. 

Page  29.  1.  4121.  2.  1374.  8.  1761.  4.  803.  6.  672.  6.  439.  7.  1046. 
8.  446$.  9.  3777^.  10.  3005.  11.  $9.68.  12.  $18.56.  13.  $6.88}.  14.  $14.21. 
16.  $8.21.  16.  $9.29.  17.  20,261.  18.  7801  J.  19.  6878^.  20.  ll,435f.  21.  6293|. 
22.  8467g.  28.  $17.60}.  24.  $24.14|.  25.  $15.30J.  26.  $14.47J.  27.  $13.67. 
28.  $6.01.   29.  $9.40.  80.  $8.13}. 

Page  30.  1.  86.  2.  47.  8.  21.  4.  21.  6.  19.  6.  12.  7.  12.  8.  12.  9.  5. 
10.  9.  11.  37V\j.  12.  3l5»^.  18.  20§J.  14.  lljg.  16.  OJg.  16.  7?}.  17.  9}g. 
18.  6|g.  19.  9$J.  20.  9ig.  21.  413.  22.  189.  28.  181.  24.  231.  25.  1465^9. 
26.  llS^gjy.  27.  70f8J.  28.  40JJ8.  29.  4208JJ.  80.  146.  81.  57.  82.  149. 
33.  llOjfSSg.  34.  81?888.  86.  106^^^-  36.  Sl^VA-  87.  18.  88.  28.  39.  81. 
40.  95.  41.  63.  42.  6 ;  $260.  48.  03 ;  $400.   44.  298 ;  1350. 
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Page  33.    1.  42.    2.  61.    8.  63.    4.  80.    5.  79.    6.  88.    7.  68.    8.  84.    9.  13. 

10.  14.  11.  22.  12.  33.  IS.  38.  14.  39.  15.  47.  16.  29.  17.  19.  18.  16.  19.  18. 
20.  33.  21.  23.  22.  33.  23.  37.  24.  111.  25.  123.  26.  112.  27.  101.  28.  219. 
29.  408.  80.  107.  81.  611.  82.  462.  88.  631.  84.  617.  85.  609.  86.  701.  87.  804. 
88.  810.  89.  1466.  40.  862.  41.  877.  42.  888.  48.  880.  44.  900.  45.  999.  46.  987. 

47.  998.  48.  777.  49.  888.   50.  999.  51.  667.   52.  909.   58.  808.  54.  809. 
Page  34.    1.  74.  2.  93.  8.  106.  4.  63.  5.  206.  6.  66.  7.  49.  8.  78.  9. 130. 10.  130. 

11.  333.  12.  426.  18.  916.  14.  861.  15.  899.  16.  710.  17.  4706.  18.  9009. 
Page  35.  1.  ^129.  2.  tl46.26.  8.  17  A.  4.  13.  5.  292.  6.  20  da.  7.  10  sec. 

8.  2009.  9.  312.  10.  626.  11.  4026.  12.  329  mi.  13.  3108;  8800. 

Page  37.  1.  86.  2.  83.  8.  77.  4.  727.  5.  1950.  6.  8701.  7.  604.  8.  1060. 

9.  626.  10.  1060.  11.  366.  12.  467.  18.  676.  14.  4268.  15.  468.  16.  207. 

17.  783.  18.  868.  19.  367.  20.  780.  21.  1332.  22.  1875.  28.  2397.  24.  2086. 
25.  1133i|;.  28.  112f$.  27.  113|J.  28.  3732«3.  29.  1366j^2.  80.  293q>^. 
81.  1269gf.  82.  416,V  M-  664Jf  84.  467/^.  85.  682§8.  86.  617/,. 
87.  436g5,.   88.  890^^?.  39.  ^^^ih-  ^'  185j^A-  ^l-  ^^'^^U-  ^'  ^Sljgg. 

48.  36.  44.  64.   45.  37.   46.  76.   47.  77.   48.  98.   49.  5(^iiU'    ^'  ^^A^T- 
Page  38.    1.  tl36;  1640.    2.  ^28;  flOO.    3.  t680.    4.  ^640;  t946.   5.  |294; 

f490 ;  19800.    6.  1412.     7.  1361.     8.  3919.     9.  ^25.     10.  14938.     11.  tl8,246. 

12.  1780.   13.  too. 

Page  39.  1.  t8.77.  2.  t2.88.  8.  $39.35.  4.  $626.72.  5.  |672.30.  6.  f4213.01. 

7.  $682.02.  8.  1617.20.     9.  $627.30.     10.  $492.76.     11.  $223.13.     12.  $33.87. 

18.  $879.17.  14.  $932.60.    15.  $49.60.    16.  $79.    17.  $77.    18.  $43.    19.  $2.60. 
Page  42.  1.  44,628.  2.  34,342.  8.  678,164.  4.  66,717.  5.  254,347.  6.  201,601. 

7.  204,100.  8.  781,312.  9.  4,402,496.  10.  12,976,035.  11.  390,208.  12.  12,899,683. 
18.  144.   14.  2169|»^3.   15.  67,910.   16.  408.   17.  912.   18.  87,864. 

Page  44.    1.    $6.  2.  $76.  8.  $48. 

Page  45.    1.  $35.70§  ;  $37.66J  ;  $35.76J  ;  $19.97 J.   2.  $0.05g ;  $17.68f . 

Page  46.    1.  July  4.  2.  July  22.  8.  July  6.  4.  $4.60.  5.  $2.60.  6.  $7 ;  $0.75 ;  $6.26. 

Page  49.    1.  j^,.    2.  ^,.    8.  Jf    4.  f.    5.  3^5.    6.  \l,    7.  A-    8-  A- 

Page  51.  1.  i;  J;  ?;  3;  J;  I;  S;  V-.  «•  i;  i;  i;|;  S;¥;^;V• 
3.  t;  i;  I;  8;  J^;  V;  i;  ?•   *•  V^aJ  t\;  i%->  t^J  A;  t^;  H;  t'j- 

••  i;  i;  i'>  t'>  1;  i>  I;  i-  8.  Jln.;  Jln.;  Jin.  is  greater.  7.  ^^in.; 
■^^  in. ;  ^  in.  is  greater. 

P«g«52.  1.  |;«;|;  J.  2.  g;f;  J;  J;  |;  ■>»<!.  3.  |;  J;  i^;J^.,x^; 
V;  V-  4.  j;?;?;JVi;  Vi  V :  ¥ !  V-  »•  I :  ¥ :  ¥ !  Y i  V :  ¥: 
V-   6.  f;J/;  V;  V;  V;  V;  V-   f- U:  U:  U:  U;  Vii  U:  H- 
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P«g«68.   1.  i;  I;  i;|;§;  ^g:  J;  J.    »•  ,^i  1|;  H?  lIsH?  A 

A;  H-  »•  A;  §J;  38;  H:  3?;  A;  it;  iJ-  *•  »;  t«;  li;  es;  if 
iJi  ei;  A-  »•  iV;  A;  A;  A:  A;  A;  A;  A-  «•  A;  ii;  iJ;  A 
A;  A:  iJ;  ?!• 

Pace  54.   1.  *^.  8.  V-  »•  V-  *•  ¥•  »•  V-  ••  V-  '•  V-  «•  ¥•  »•  V- 

10.  a^.  11.  V-  18-  V-  "•  V-  "•  V-  "•  V-  w-  W-  "•  V-  !••  V- 
10.  3^.  ao.  V.  *!•  V- 

P«ge  55.  1.  11;  6/,;  lOj;  81  J;  lOJ;  ISg.  2.  7f ;  ISg;  15f ;  TJ;  TJ;  9$. 
8.  7;  73;  13/j;  28J  ;  2g ;  5.  4.  15J;10i|;  17J;  12| ;  223  J;  lOJJ.  6.  8J; 
85 A;  20..",;  20i;  28i;  29i'^.  6.  BJ;  M^;  18^  J  26A;  ««;  l^A-  '•  »l : 
6.y;14i;  15J;147;  183. 

Page  57.  1. 1;  J.  8.  ,\;  !§.  8.  A:  A-  't  A:  B$-  »•  1;  I-  ••  ?l;  A- 
T.J;t.  8.?j;JI-  "-A;!?-  io-iJ;i8-  ii-i5;A-  la-Aiii  w-IJ; 
JJ-  }4-  W  J4-  "•  2i;  J2-  !••  IS;  A-  "•  88;  Ji-  "•  JJ;  A-  i»-  38;  3i- 

80.  §J;8J.    81.  J|;/,.    83.  J;  |.    88.  fj;  ^5.    84.  SJ;  Jf.    85.  ||i  ff. 

86.  A;  A-  «■  88;  A-  ««•  81;  U-  »•  it;  A-  «>•  li;  il-  »•  «l;  A- 
M-  Si;  it-  8»-  II;  U-  84-  lA; tSs-  »«•  A"^;  A^-  »»•  ib;  -ih-  »»•  rA; 
iVs-  »8-  iS;  ii;  il-  «»•  il:  JS;  Ji-  «•  l»;  II;  ii-  «•  4i|;  eij. 

«•  6A;  7ig.    48.  OJJ;  7jf. 

Page  60.  1.  J.  8.  IJ.  8.  /„.  4.  A-  »•  lA-  8-  ^A-  '•  H-  ••  5-  «•  13- 
10.  1|.  11.  Ij.  18.  SJ.  18.  Jg.  14.  Ui.  W.  1|5.  18.  li-  17.  lA-  18.  /,. 
10.  i|.  80.  m.  81.  }|in.  88.  |.  23.  1|.  24.  1|.  8S.  f.  86.  1}.  87.  2. 
88.  ^|.  80.  |.  80.  1|.  81.  l^in.  88.  Igin.  88.  ^^'n-  84.  ^^  in.  8fi.  }f  in. 
86.  U-  8T.  lA-  88.  ^  80.  l^V  «•  U-  «•  J8-  48-  }3-  •«.  lA-  44.  U- 
45.  J|.  46.  1?.  47.  IJ.  48.  JJ.  40.  1J|.  60.  ^V-   »1.  lA- 

Page  61.  1.62^  ft.  8.  2 lb.  8.  48 J.  4.  68J|.  5.21.  6.47.  7.  68|.  8.81. 
8.  144.  10.  107^.   11.  120.   12.  87.   18.  118.   14.  47. 

Page  62.  1.  14  J  ft.  8.  26^  ft.  8.  12|3ft.  4.  70^  lb.  5.  1|.  6.  3.  7.  7|. 
8.  6.  0.  lO/j.   10.  8}^. 

Page  63.  1.  Iji.  8.  ^mi.  8.  ■^.  4.  }3.  6.  i.  6.  }.  7.  ^g.  8.  |.  9.  §. 
10.  i.  11.  J.  18.  J.  18.  yV-  14.  /5.  15.  ^ij.  16.  3«5.  17.  A-  18.  A- 
10.  V^.  80.  J  J.  81.  f.  88.  5\.   83.  J.  24.  g.   25.  J}.   86.  |. 

Page  64.  1.  11^  in.  8.  7^  in.  8.  80}  mi.  4.  6J.  5.  1|.  6.  4J.  7.  I.  8.  3}. 
8.  11|.     10.  1|.     11.  IIU-     18-  14  A-     18.  14/5.     14.  1 J  in.     15,  f  |  in. 

16.  4yin.   17.  min.   18.  6||  in. 

Page  65.  1.  72|.  8.  23.  3.  2^.  4.  66|.  5.  ^.  6.  2g.  7.  61|.  8.  6||. 
0.  6,V.  10.  25f.  11.  7iJ.  12.  8/j.   18.  104^^^^.  14.  6^J.  15.  Slji  16.  VW^ 

17.  i'im.  18.  6^ yd.  10.  9^ in.  80.  19§in. 

as 
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Page  66.  1.  lOJ.  2.  llj.  8.  14J.  4.  S^^^.  6.  17.  6.  7JJ.  7.  21J.  8.  llj. 
9.  IBJ.    10.  6J.    11.  24JJ.    12.  TjT^.  13.  28,»g.    14.  11,7^^.    16.  SOJ.    16.  lOJ. 

17.  49^^1q.  18.  12yi3.  19.  61J.  90.  17}.  21.  48$.  22.  26|.  28.  38^.  24.  34^^. 
26.  27Jmi.   26.  633  ml.   27.  61^  ft.  28.  10^  ft.   29.  8 J  lb.   80.  2. 

Page  67.  1.  3JJ  ft.  2.  10{iyr.  8.3,3^111.  4.  78  J  lb.  6.  196  J  J  yd. 
6.  22}  in.  by  36 'I in.   7.  6in.   8.  26ft.  9gin.  9.  l|in.;  2in.   10.  llg^qt. 

Page  70.  1.  6J.  2.  8J.  8.  IJ.  4.  10}.  5.  6}.  6.  66.  7.  Q^\.  8.  10}. 
9.  6^.   10.  6$.   11.  13}.   12.  33. 

Page  71.  1.  92;  276.  2.  144;  720.  8.  663;  1106;  1610.  4.  2264;  290;  1460. 
6.  1470;  1480;  211.       6.  1266;  2120;  1491.       7.  4220;  4240;  1066.       8.  62. 

9.  66 ;  110.   10.  126 ;  210. 

Page  72.    1.  3.    2.  I    8.  g.    4.  J  J.    6.  H    6.  ^^j.    7.  ^\.    8.  JJ-    «•  I 

10.  ^\.  11.  J.  12.  J.  13.  Jj,.  14.  ^,  16.  i.  16.  f.  17.  J.  18.  J.  19.  }. 
20.  J.  21.  ^.  22.  /jj.  28.  f^.  24.  I  26.  f.  26.  J.  27.  J.  28.  ^,  29.  J. 
80.  }J.  31.  J.  82.  2\.  88.  i.  84.  H-  W-  I-  »«•  J-  37.  J.  88.  J.  89.  ^1^. 
«>.  ;^(j.  41.  jy-  4»-  Simin.  48-  i.  *4-  iVg.  46.  Z^.  46.  ^  mi.  47.  g  yd. 
48.  jjmin.  49.  i^^mi.;  ^^mi.   60.  l^^^^yd. 

Page  74.  1.  43}.  2.  1122.  3.  4011.  4.  6067.  6.  1790J.  6.  866.  7.  1701. 
8.  1060.  9.  3391}.  10.  462.  11.  3061}.  12.  1669}.  18.  1291}.  14.  64^\. 
16.  148}.   16.  246§.   17.  224|.   18.  247}.   19.  443}|.   20.  606.   21.  448. 

Page  75.    1.  13J.    2.  9J.    8.14.    4.  16gJ.    6.  46Jg.    6.  97J«.    7.  10}  in. 

8.  20gJ.  9.  22§8.  10.4^5.  11.7}}.  12.  24^.  18.  34y*2.  14.  8J  ft.  16.3. 
16.  3.    17.  }.    18.  f    19.  }}.    20.  g.    21.  l    22.  J.    23.  ^^  i^^-    24-  I'j  »"• 

26.  IJin.  26.  9  in.  27.  20.  28.  7  cups.  29.  44 J  sec.  80.  ^^o  A- ;  s^a  A.  81.  34}. 
82.  g.   83.  J  ;  g  ;  ^%,   84.  |  in. 

Page  77.    1.  tl.66.   2.  $1.82.   8.  |6.21.  4.  |3.10.   6.  $2.38.  6.  $16.26. 
Page  80.    1.  660;    1366;    37,268.     2.  9636;  8124;  3672.     8.  1236;  9100; 
3446;  81,036. 

Page  83.    1.  J;  J;  J;  g;  ,3^.    2.  J;  |;  ^\;  J;  }.    8.  ^;  ^\;  ^;  §;  §. 

4-i;  A;  A;/.;  i-  «•  ?;?;3«5;  };  ^V  «.  lihHi  i>  h  7.4i;7i; 

12i;  6J;  7^V   8.  3};  3,^;  3^;  6J;  26,«^. 
Page  85.    1.  76.    2.  128.    3.  186.    4.  268.    6.  102.    6.  604.    7.  54.    8.  432. 

9.  816.   10.  648.    11.  64.    12.  92.    13.  192.    14.  216.    16.  87.   16.  240.    17.  604. 

18.  162.    19.  204.    20.  1164.    21.  780.   22.  66.   23.  236.   24.  604.   26.  Ij.   26.  8. 

27.  12.    28.  6.    29.  10.    80.  5.    81.  18.    32.  600.    83.  284.    84.  213. 

Page  86.    1.10.  2.13.  8.18.  4.21.  6.12.  6.  6§.  7.6.  8.§^.  9.  If.  10. 10|. 

Page  87.    1.  l^V     2.1}.     8.1}.    4.  }?.    6.  ^V    6.45.    7.  /^.     8.1}. 

».  A.   10.  i.   11.  {?.   12.  i§.   13.  13.  14.  f   16.  1}.   16.  }.   17.  3}.   18.  §}. 
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Pagft  88.    1.  j.    2.  H.    8.  f .    4.  IJ.    5.  i.    6.  2.    7.  JJ.    S.  1/y.    9.  IJ. 

10.  f.  11.  U'  «•  1:?!F-  "•  i'  !*•  li-  "•  U'  16-  IJi-  "•  A-  W-  !*• 
19.  {.    80.  1§.    91.  8.     29.  8}.    98.  4f    94.  10.    95.  4|.    96.  6^.    97.  13. 

98.  2lf,    98.  12.    80.  18. 

Page  89.    1.  4.    9.  8^.    8.  12.    4.  6|.    6.  4}.    6.  6j^.    7.  7.    8.  8.    9.  Sg. 

10.  4i»3.  11.  2^^.  12.  m.  18.  Sf.  14.  m.  15.  Of  16.  4.  17.  9}.  18.  45. 
19.  4}.   90.  6}.   91.  12f   99.  12.   98.  |}.   94.  6^J.  95.  13f   96.  f  97.  1^. 

98.2.  29.3fV  ^'^^'  S^*^}§H-  ^^^*  ^•^^'  ^7*  ^'^^  86. 21;  67;  81. 
87.  25.  88.  34.   89.  08.  40.  16. 

Page  92.  1.  |18.38.  2.  |18.83.  8.  |33.67.  4.  f220.  5.  tl65.07.  6.  ^126. 
7.  tl56.    8.  $6. 

Page  93.  1.  #;  140J;  156^^^;  76JS.  9.  A  ;  07^^;  10217^;  107J.  8.|;96§; 
112|;117tJV.  4.  HJ;  68^;  160f\;  55^^.  5.  t^J  ^^^lyJ  40J;'24i.  6./^; 
65/^;10J|;13f.  7.  JJ;  lOiiJ  24i|;  226J.  8.  396;  231  J;  8J;  4836.  9.1741^; 
374;  12^^;  3872.  10.  2754;  168;  28} J;  776,^5.  11. 126; 45 J;  18 J;  116?.  12.637; 
1022i;35;17,368J.  18. 1}  ;  ,»^;  1^^^  ;  3J.  14.  {;  1};  ^;  Jg.  W-if;  }|;  )  ;4i3^. 
W-  i;  i;  /s;  6.  n.  J;  A;  ?J;  i-  1«-  A^u-ft.;  icu.in.  19.  20 sq.ft.; 
432  8q.  ft.    20.  66  sq.  in.;  78  sq.  in. 

Page  94.    1.  f.   2.  }.   8.  Jf.  4.  ^.   5.  f   6.  J.   7.  f   8.  f  9.  J.   10.  J. 

11.  J.   19.  f   18.  f   14.  J.   15.  j\.  16.  J.  17.  f  18.  ff  19.  A-  «>.  S-  81-  f 

99.  J.   98.  i.   94.  tV-   W.  J.   96.  J.   27.  J;  J. 

Page  95.  1.  69.  9.  57.  8.  72.  4.  200.  5.  50.  6.  250.  7.  259.  8.  160. 
9.  256.     10.  1250.     11.  |3.60.      12.  tl8.45.      13.  153.     14.  1304.     15.  ^2260. 

16.  15350. 

Page  96.  1.  1.  9.  4}.  8.  J.  4.  1.  5.  7245.  6.  24,990.  7.  10,680.  8.  8812f 
9.211,200.    10.1824.   11.60212.    12.  3509 J.    13.  ISf   14.  llf   15.28.    16.18. 

17.  32$.  18.  9}.  19.  29|.  90.  21.  21.  19f  99.  27f  88.  f  84.  }f  85.  ^. 
86.  f  87.  f  88.  f  89.  ^.  80.  ^^.  81.  J.  89.  f  88.  f .  84.  If  85.  /j. 
86.  g.  87.  f  88.  f  89.  4.  40.  4f  41.  3|f  48.  6.  48.  f  44.  }.  46.  ^^. 
46.  f  47.  If  48.  f  49.  70.  50.  56f  51.  64}.  58.  445f  58.  16.  54.  26§. 
55.  If.  56.  if.  57.  i,  58.  8g.  59.  3f  60.  If  61.  §.  68.  2f  68.  1^. 
64.  T»g.    65.  ^.    66.  40.    67.  §.    68.  If    69.  4.    70.  4.   71.  4.   78.  3.   78,  2f 

Page  99.  8.  7,000,007.  3.  111,205.  4.  |252.28.  5.  304,476.  6.  |645.46. 
7.  228,440,248.     8.  $8084.50.     9.  269.     10.  1566;  1566.     H.  J ;  i  ;  4 ;  J ;  J ;  1. 

18.  12;  13;  23.  18. -\5;JL|«.  14.  12J;9i;3f  15.  12J.  16.  2 J  in.  17.  5 1  in.; 
10 A  ft.    18.  4;  lin. 

Page  100.    1.  $51.06.    8.  $1.92.    3.  $8.80.    4.  $0.62.    5.  $0.07. 
Page  102.    1.  f    8.  $10.    8.  $5;  $3.75;  $1.26. 
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Pago  103.    1.268  J  lb.;  101211b.  2.  42 y\  lb.;  108  J  lb.  8. 18001b.;  8001b.;  yes. 

4.  Yes.  6.  126/ylb.;  606Jlb. 

Page  104.  1.  too.  2. 178.40.  8.  |18.75.  4.  $16.96.  6.  $144.60.  6.  $378.20. 
7.  2130;  $378.20. 

Page  106.  1.  6 ;  18.  2.  14 ;  36.  8.  \  mi.  4.  6^.  5.  97| ;  176.  6.  $4.88. 
7.  16}  J  lb.  8.  68|lb.  9.  266  mi.  10.  396 ,\  mi.  11.  lj{in.  19.  16,^  in. 
18.  $1.26.  14.  $1.62.  16.  $0.84.  16.  $3.76.  17.  $37.38.  18.  $1.12}.  19.  4000. 
80.  2700.  21.  $166.26;  $187.60.  22.  1760.  28.  $66;  $90;  $192;  $460.  24.  7^hr. 
85.  496.    26.  640.    27.  $0.10. 

Page  109.    1.432.    2.  27  sq.ft.    8.  60}sq.  yd. ;  644}8q.  ft.    4,  80sq.rd. 

Page  110.  1.  47,200 ;  296.  9.100.  8.1120.  4.  160 sq.ft.  6.  160 sq.ft. 
6.  96 sq.ft. 

Page  111.    9.  J.   10.  1  in.  to  4  ft.   11.  24sq.  in.   12.  }. 

Pago  112.    1.  60  cu.  in.       2.  90  cu.  in.        8.  336  cu.  in.        4.  1636  cu.  in. 

5.  266  cu.  in.  6.  700  cu.  ft.  7.  36  cu.  ft.  8.  77  cu.  ft.  9.  8000  cu.  in. 
10.  12,960  cu.  in.      11.  198. 

Page  113.    1.  6000;  3600;  7600.  2.  40;  44;  62.  8.  112;  116;  166.  4.  437}. 

6.  6600;  7000;  10,600.   6.  4| ;  6  J ;  7.   7.  IJ;  1};  2J.   8.  60;  68;  88. 

Page  116.    1.  38.  2.  27}.  8.  330.  4.  16. 

Page  118.  1. 1008;  1392;  2304.  2.  $27.  8.  $0.60;  $1.60.  4.  8240.  5.  The  fiist; 
$7.  6.  $20.88.   7.  $260. 

Page  119.    1.  408;  8.   2.  240.  8.  $1.26.  4.  $1.19;  $0.81;  $1.60.   6.  $0.32. 

Page  121.  1.  98  in.  2.  86  ft.  8.  91}  ft.  4.  34  oz.  6.  11  qt.  6.  1280  cu.  ft. 

7.  64 J  ft.   8.  320  sq.  rd.  9.  66''.  10.  16  ft.  11.  440  sq.  rd.  12.  630  cu.  ft. 

18.  96.  14.  80.  16.  124.  16.  66.  17.  20.  18.  66 ;  628.  19.  1064.  20.  2176. 
21.  200.  22.  126.  28.  69.  24.  16,200.  25.  84 ;  22,869.  28.  2760. 

Page  123.    1.  8  ft.  2.  31b.  8.  111b.  4.  60  hr.  5.  6}bu.  6.  7|ft.  7.  2}  yd. 

8.  2  hr.  9.  16  rd.  11  ft.  10.  8  T.  11.  8  bu.  15  pt. ;  263  qt.  1  pt.  19.  8  sq.  ft. 
68  sq.  in.  18.  1426  ft. ;  ^j»y  mi.  14.  ^^  ft. ;  ^  yd.  15.  1466f  yd. ;  #  mi. 
16.  }  J  ft. ;  15  yd.     17,  2  yd.  9  in. ;  2 J  yd.     18.  3  ft.  6  in. ;  3^  ft. ;  1  yd.  6  in. 

19.  76  gal.  2  qt. ;  76^  gal.  20.  36  qt.  1  pt. ;  861  qt. ;  9  gal.  1  pt. ;  9^  gal. 
91.  34 gal.  1  qt. ;  34J  gal.  22.  J.  28.  64/^  ft. ;  21}|  yd.  24.  2J  ft. ;  2  lb. ; 
10§  yd. ;  16  qt. ;  8 gal.  25.  6  lb. ;  2^  yd. ;  32  yd. ;  1  hr.  86  min.  98.  7}. 
27.  1  sq.ft.  130 sq.  in.     28.270.    29.  4'8q.  ft.  48q.in.  80.  18.     81.1768. 

Page  125.  1.  38ft.  2.  2488q.  ft.  34sq.  in.  8.  63yd.  20in.  4.  14321b.  14oz. 
5.  82  ft.  1  in.  6.  188Bq.  ft,   46sq.  in.   7.  131  rd.   8.  14431b.  2  oz. 

G8 
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Page  126.    1.  46  ft.  10  in.     2.  14  yd.  1ft.     8.  6  yd.  34  in.     4.  13  gal.  2  qt. 

6.  52  ft.  84  in.   6. 14  bu.  6  qt.   7. 17rd.  S^ft.   8.  20  A.  116sq.rd.  9.  28  ba.3pk. 

10.  31  qt.  1  pt.   11.  7  lb.  11  oz.   12.  67  sq.  ft.  100  sq.  in. 

Page  128.  1.  22  ft.  6  in.  2.  24  yd.  1ft.  8.  37  ft.  4.  881b.  4oz.  6.  48  yd. 
2  ft.  8.  811b.  12  oz.  7.  521b.  14  oz.  8.  691b.  3oz.  9.  46  ft.  8  in.  10.  31ft.  8  in. 

11.  lift.  9in.  12.14yd.  9in.  18.  62yd.  9in.  14.  1081b.  12 oz.  16.  32 mi.  24 ft. 
16.  365  ft.  10  in.  17.  2751b.  3oz.  18.  240  yd.  8  in.  19.  7  gal.  20.  76  gal.  2  qt. 
21.  47  gal.  1  qt.  22.  13  mi.  19  rd.  28.  44  mi.  123  rd.  24.  15  mi.  3750  ft. 
25.  7ft.  8 i  in.    26.  Oft.  10 in.    27.30001b.    28.  109 ft.  8 in.    29.  147 gal. 

Page  129.  1.  3  ft.  9)  in.  2.  1  ft.  8 J  in.  8.  8^31'.  4.  2  hr.  45min. 
5.  25  ft.  3  in.  6.  18  ft.  4  in.  7.  12  oz.  8.  9  oz.  9.  20  rd.  10.  3  br.  22  min. 
11.  lwk.3da.  12.  5 hr.  17 min.  13.  17ft.  Uin.  14.  31b.5oz.  16.  45 mi.; 
52Jmi.    16.  20  mi.    17.  12,313g?.    18.  127  ft.  8  in.    19.  154  cu.  ft.  1152  cu.  in. 

20.  22}.  21.  $0.32.  22.  2.  28.  621b.  8  oz.  24.  43  min.  26.  16 min.  28.  35 min. 
27.  2  min.  15}  sec. 

Page  131.  1.  660;  1320.  2.  660;  1320.  8.  27};  41^.  4.  26};  Zj^^.  6.  45ft. 
6.184.  7.1080.  8.25.  9.1330.  10.  60 in.;  5ft.  11.4.  12.437}.  18.  llj|. 
14.519}.     15.34,408.     16.  537g;33g.     17.4301.     18.9.     19.720.     20.5. 

21.  42  J  mi.     22.5.     28.  |0.48.     24.  29,000  lb.     26.16,008}.     26.  15 ^V  min. 

27.  56  in. ;  4  ft.  8  in. ;  4§  ft.  28.  62  lb.  8  oz. ;  62}  lb.  29.  2  min.  12}  sec. 
80.  25,875  T.  81.  1500;  90,000.  82,  1207  ft.  7  in.  83.  709  ft.  7  in.  84.  799  ft. 
10  in.  86.  1089  ft.  1  in.  86.  717  yd.  9  in.  87.  330  gal.  3  qt.  88.  548  bu.  3  pk. 
89.  285  bu.  3  pk.  40.  8  lb.  15  oz.  41.  3  ft.  42.  7  rd.  4^1  yd.  48.  6  bu.  3  pk. 
44.  282  ft.  4  in.  46.  123  lb.  9  oz.  46.  74  yd.  29  in.  47.  275'bu.2pk.  48.  42861b. 
10  oz.  49.79721b.  60.  18,237  ft.  6  in.  61.  17041b.  Ooz.  62.  12571b. ;  25141b. 
68.  31,640  ft. ;  15,820  ft.  64.  21  lb.  14  oz.  65.  162.  66.  151  lb.  4  oz. 
67.  25  ft.  2  in.  68.  31  lb.  11  oz.  69.  109.  60.  107  lb.  5  oz. ;  53  lb.  10^  oz. 
61.  17  ft.  ^  in.;  34  ft.  fin. 

Page  136.  1.  ^2400.92.  2.  $2600.  3.  $1750.91.  4.  $2700.54.  6.  0,923,580 
19,501,992.  6.  82,026,384;  24,169,992.  7.  4,116,879;  6,831,162.  8.  6,866,875 
8,846,875.  9.  11,529,072;  5,764,536.  10.  83t*yV;  ^^j^sl  86}|? ;  293}|} 
11.  403?^;  24Jfg;  59/^;  39,^;  23;  46.  12.  $1142.10.  18.  $3128.  14.  $308.75, 
16.  $126.   16.  2842.   17.  $156.    18.  $220.    19.  $80.   20.  $77.   21.  495.   28.  8812} 

28.  681}.  24.  517.  26.  W;  Hi  iJ;  t\;  i«;  A;  A;  iV 

Page  137.    1.1694.    2.  $4.20.    4.400.    6.  $1600.    6.  14,501  f  t. ;  4833§  yd. 

7.  24;  20.  8.  $126.  9.  5 mi. ;  20 mi.;  50 ml.  11.  The  first;  $14.  12.3614. 
18.  ^  mi. 

Page  139.   1.  $13.75.   2.  $5.20.  8.  44 ;  $1.10.  4.  10,098.  6.  $34.32;  $75.58. 

Page  140.  1. 4562|f ;  $2281.48.  2.  $12,320.  8.  $8800.  4.  $3369.60.  6.  $289.34. 
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Page  145.    1.  J.    2.  g.    3.  J.    4.  %,    6.  3^,.    6.  Jg.    7.  ^g-    8.  JJ.    9.  J. 

10.  |.  11.  f.  12.  J.  18.  1^.  14.  25.  16.  6J.  16,  10§.  17.  0.30;  0.60;  0.10; 
0.80;  4.00;  63.00.  18.  O.W);  0.260;  0.370;  0.090;  81.000,  19.  0.47;  0.68; 
0.10;  0.04;  7.80.   90.  J;  ^200.   21.  J;  207.  22.  | ;  663. 

Page  146.  1.  0.6.  2.  0.26.  8.  0.126.  4.  0.76.  6.  0.376.  6.  0.626.  7.  0.876. 
8.  0.2.  9.  0.4.  10.  0.6.  11.  0.8.  12.  0.0625.  18.  0.3126.  14.  0.4376.  16.  0.6625. 
16.  0.8125.  17.  0.03125.  18.  0.16626.  19.  0.333.  20.  0.666.  21.  0.166.  22.  0.833. 

28.  0.28.  24.  0.36.  26.  2.44.  26.  4.12.  27.  0.1625.  28.  8.2625.  29.  4.86. 
80.  8.176. 

Page  147.  1.  flO.OO.  2.  $41.67.  8.44.88.  4.76.72.  6.81.201.  6.120.32; 
40.18.    7.  98.76;  85.76.    8.  72.41 ;  26.85.    9.  48.66;  22.75.    10.  76.82 ;  67.22. 

11.  49.21;  35.93.  12.  65.02;  41.08.  18.  640.67;  539.83.  14.  165.48;  91.36. 
16.  206.92 ;  77.08. 

Page  148.  1.  9in.  2.  91  A.  8.  27.76  A.  4.386.06.  6.400.  6.43.759. 
7.  4000.     8.  20.034.      9.  696.9;  277.7.      10.  89.36;  15.38.      11.  6.879;  1.127. 

12.  2.999;  2.607.  18.  1.12;  1.066.  14.  35.8;  8.3.  16.  62.8;  25.72. 
16.  77.18;  8.84.  17.  41.69 J;  8.85 J.  18.  56;  12.66g.  19.  427.6;  69.9.  20.  60.45; 
14.35.  21.  7.754;  2.388.  22.  5.627;  3.649.  28.  4.527;  0.889.  24.  1429.7;  172.9. 
26.  79.8;  22.36.       26.  15.243;  2.779.       27.  7.425;  2.809.       28.  6.495;  4.745. 

29.  1338.61;  486.66.       80,  42.17;  2.59.       81.  12.46;  3.764.       82.  6.7;  6.726. 

88.  14.136 ;  2.089.      84.11.84.     86.10.75.      86.22.82.     87.6.15.     88.6.668. 

89.  85.6  mi.  40.  13.75  gal. 

Page  150.  1.  $6.55 ;  $7.40.  2.  $12.50 ;  $7.50.  8.  $2.70;  $4.05.  4.  $14.66. 
6.  $9.50.  6.  $6.75.  7.  $8.75.  8.  $7.35.  9.  $286.45.  10.  $94.05.  11.  $8.62. 
12.  $15.24.  18.  $44.10.  14.  $42.93.  16.  $31.92.  16.  $51.28.  17.  $22.15. 
18.  $89.64.  19.  $17.  20.  $13.32.  21.  $59.44.  22.  $35.36.  28.  $36.49. 
24.  $8.97.  26.  $59.34.  26.  $39.12.  27.  $460.32.  28.  $308.32.  29.  $366.40. 
80.  $102.68.  81.  $228.47.  82.  $699.66.  88.  $305.44.  84.  $197.64.  86.  $641.16. 
86.  $324.72.  87.  $525.60.  88.  $313.20.  89.  $881.10.  40.  $461.13.  41.  $773.76. 
42.  $562.62.  48.  $6281.08.  44.  $5058.26.  46.  $3850.  46.  $1248.39.  47.  $5087.40. 
48.  $778.  49.  $3669.92.  60.  $2402.70.  61.  $164.70.  62.  $102.86.  68.  $332.16. 
64.  $199.35.  66.  $332.88.  66.  $4.05.  67.  $27.  68.  $14.68.  69.  $131.86. 
60.  $3.10.   61.  $866.50. 

Page  152.  1.  681.26.  2.  2287.34.  8.  1896.4.  4.  2173.16.  6.  2087.424. 
6.  2784.375.  7.  3416.25.  8.  2614.85.  9.  22,668.4.  10.  4364.026.  11.  1500.376. 
12.  2558.409.   18.  127.44  ft.   14.  86.32  in.   16.  2440.94. 

Page  153.    1.  3696  ft.;  1408  yd.  2.  3168;  4752.  8.  1232;  704;  880.  4.  8606. 
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Page  155.  1.  1.68.  2.  6.56.  8.  6.26.  4.  2.88.  6.  6.03.  6.  12.1.  7.  8.12. 
8.  3.32.  9.  43.38.  10.  6.61.  11.  1.80.  12.  73.84.  13.  76.6.  14.  2.97.  16.  164.6. 
16.  66.61.  17.  38.4.  18.  12.06.  19.  67.2.  90.  7.84.  21.  100.6.  22.  0.18. 
28.  60.2.  24.  3.48.  26.  106.  26.  4.04.  27.  28.8.  28.  4.23.  29.  174.8.  80.  16.92. 
81.  36.04.     32.  921.6.     88.  18.9.     84.  4269.62.     86.  2424.668.      86.  280.0027. 

87.  372.6437.  88.  4392.63.  89.  6348.861.  40.  1816.268.  41.  0.3.  42.  tl84.796. 
48.  flOO.  44.  1876.71466.  46.  (162.09.  46.  (496.25.  47.  16.836 gal. 
48.  17.444  In.  49.42.432  ft.  60.  3494.54  sq.  ft.  61.132.796432  ft.  62.9120; 
67  ;  (4987.60.    68.  27.232  mi. 

Page  157.  1.  269.2.  2.  146.1.  8.  688.6.  4.  7776.  6.  2920.  6.  43,771. 
7.  6233.6.  8.  33,372.  9.  24,720.  10.  1260.  11.  13,450.  12.  301,104.  18.  622,062.6. 

14.  2,880,288.   16.  3,319,180.  16.  936,626.   17.  1,428,280.   18.  43,760.    19.  936. 

20.  936.  21.  936. 

Page  158.    1.  (4.50.     2.  (7.68.    3.  (7.79.    4.  (6.86.    5.  (9.74.    6.  (10.64. 

7.  (27.60.  8.  (11.64.  9.  (83.89.  10.  (1328.50.  11.  (378.46.  12.  (139.81. 
18.  (46.84. 

Page  160.    1.  (11.80.    2.  (24.50.     8.  (4.70.    4.  (8.    6.  (24.65.    6.  (14.60. 

8.  (7.90.  9.  (11.30.   10.  (13.35.   11.  (31.25.   12.  (101.25.  18.  (56.60.  14.  (36. 

15.  (101.   16.  (69.85.   17.  (106.35.   18.  (411.05. 

Page  162.    1.  (2.33.      2.  (2.84.      8.  (2.      4.  (1.10.  6.  (1.65.  6.  (2.22. 

7.  (1.70.     8.  (3.33.     9.  (3.77.     10.  (7.33.     11.  (4.09.  12.  (8.90.  18.  (3.06. 

14.  (6.98.    16.  (6.84.    16.  (2.95.    17.  (5.17.    18.  (6.17.  19.  (4.18.  20.  (6.92. 

21.  (5.47.  22.  (5.26. 

Page  165.  1.  (1.06.  2.  (0.20.  8.  (1.66.  4.  (1.76.  6.  (3.10.  6.  (3.77. 
7.  (3.75.     8.  (3.24.     9.  (6.32.   10.  (3.13. 

Page  167.    1.  412.6  in.    2.  1.27  in.    8.  (4.41.    4.  54.85.    6.  417.4.   6.  862.8. 

7.  712.8.  8.  416.6.    9.  658.0.    10.  11.7.    11.  6.2.    12.  11.6.    18.  6.8.    14.  4.8. 

16.  1.1.  16.  0.9.  17.  0.3.  18.  0.2.  19.  0.2.  20.  7.61.  21.  10.46.  22.  8.68. 
28.  4.02.  24.  28.31.  26.  23.61.  28.  12.40.  27.  12.08.  28.  12.72.  29.  8.37. 
80.  0.92.  81.  1.08.   82.  1.68.   88.  1.71.   84.  2.25.   85.  1.85.  86.  2.06.  87.  1.68. 

88.  0.88.  89.  2.18.  40.  6.19.  41.  6.83.  42.  14.34.  43.  6.88.  44.  14.08. 
46.  6.57.  46.  20.00.    47.  18.61.    48.  30.70.    49.  10.47. 

Page  169.  1.  14min.  2.  }.  8.  5.  4.  5.  5.  6.  6.  600.  7.  600.  8.  7.6.  9.  21. 
10.  21.  11.  2.1.  12.  2.2.  18.  3.4.  14.  2.46.  16.  2500.  16.  10,000.  17.  1700. 
18.  1.7.   19.  60.  20.  7.6. 

Page  170.  1.  1.9.  2.  0.18.  3.  0.47.  4.  7.49.  6.  7.9.  6.  0.63.  7.  2.28. 
0.  0.746.  9.  0.816.  10.  0.025.  11.  0.031.  12.  0.042.  18.  1.44.  14.  0.0024. 
16.  0.039^y.   16.  2.904.   17.  0.012g.  18.  0.031.  19.  0.301.  20.  0.301.  21.  0.66. 


ANSWERS  11 

Pago  171.    1.  0.0846.     2.  0.01624.     8.  1.168.     4.  0.01031.     5.  0.0001062. 

6.  0.00826.  7.  0.00131.  8.  0.0121.  9.  0.0311.  10.  ^7.605.  11.  tl4.6766. 
ISL  ^.1667.  18.  11.853.  14.  270.665.  16.  6.213.  16.  6.702.  17.  4.916. 
18.  1568.889.  19.  46.361.  90.  3.116.  21.  10.142.  22.  1.803.  23.  781.072. 
94.  11.326.    25.  66.104.    26.  18.529.    27.  26.866. 

Page  172.    1.  80^.     2.  fl.lS.     8.  tl.79.     4.  $1.09.     5.  |6.60.     a  $0.09^. 

7.  |2.69.   8.  $2.40.  9.  $130.  10.  129^  mi.   11.  $0.23.   12.  $0.28. 

Page  173.    1.  0.21.  2.  1^.  8.  ^.  4.  3.  6.  3.5.  6.  3^.   7.  66.  8.  1.  9.  0.1. 

10.  0.3.  11.  0.1.  12.  1.  13.  2.  14.  $4.  16.  $1.95;  $2.60.  16.  $146.26.  17.  $19. 
18.  $0.88;  $2.64.  19.  $2.70;  $8.10.  20.  $2.25;  $6.75.  21.  $5.70;  $11.40. 
22.  $8.82 ;  $10.78.  28.  $10.95.  24.  $23.75.  25.  $15.76.  26.  $17.10;  $26.66. 
27.  $2.70;  $3.60;  $4.60;  $7.20. 

Page  175.  1.  839.2.  2.  $4680.  8.  51.6  mi.  4.  44.5  mi.  5.  19.64  mi. 
6.  18.36  mi.  7.  36.44  mi. ;  39.84  mi.  8.  J.  9.  Frank.  10.  $1743.76.  11.  $6370. 
12.  $23,550.  18.  $20,685;  $23,167.20.  14.  $451;  $481.25.  15.  $710.85;  $741.16. 
16.  $44,025;  $55,178.  17.  $3,234,430.92.  18.  $10,192,402.50.  19.  20,000.  20.  13.9. 
21.  The  second;  6.08  mi.  22.  8.9  mi.  28.213.5.  24.46.25  ft.  25.  267  J  §  A. 
28.9.16  ft.  27.  124.7  mi.  28.  510.8  mi.  29.  87.36  rd.  80.1861b.  31.3000. 
82.  943.9.  88.  944.  84.  212.25. 

Page  179.  1.  1889.  2.  7,000,096.5.  8.  $78.01.  4.  $203.68.  5.  $140.10. 
6.  $220.09.  7.  $158.97.  8.  69  ft. ;  120  ft.  9  in. ;  43  ft.  1 J  in.  9.  2  ft.  11  in. ; 
2  ft.  4  in. ;  4  ft.  8  in.  10.  44  rd.  1 J  ft.  11.  120  sq.  rd.  12.  $135.26.  18.  |. 
14.  |.  15.  2.  16.  4.  17.  J.  18.  IJ.  19.  g.  20.  ^V*  2^*  ^'  ^  3-  ^-  ii- 
24.  1}.  25.  1511.1.  28.  264.11.  27.  237.51.  28.  221.25.  29.  329.93.  80.  19.958. 
81.0.8291.  82.9.562.  33.1.0192.  84.2.4222.  35.  95.18 ;  85.46.  36.259; 
160.6.  87.  7.265;  5.281.  88.  88.02;  74.06.  89.  78.91;  22.95.  40,  1.911;  0.159. 
41.  0.4398;  0.122.  42.  85.39;  79.572.  43.  101.064;  27.006.  44.  109.647; 
30.489.  45.  9.290.  46.  259.488.  47.  317.2.  48.  186.  49.  830.025.  50.  2546.2116. 
51.  196.54.  52.  235.68.  58.  225.024.  54.  329.4308.  55.  74.  56.  7.198.  57.  71.98. 
58.  0.7198.  59.  7198. 

Pago  182.  1.  15da.;  $60.  2.  $0.34i|.  8.  $1.60;  $0.06J|.  4.  J.  5.  $240;  $48. 
6.  $0.10.  7.  $0.05Jl.  8.  $0.04§.  9.  $0.15$.  10.  $13,000,000.  11.  $4,000,000; 
$1,200,000.  12.  $61,776.  13.  $19,000,000.  14.  $0.04 J  ;  ^^^  T.  15.  $0.22J. 
16.  $144.    17.  $25,920. 

Page  188.    7. 1200;  2400;  4800.  8.  2  yd.;  72  in.  9.  221ft.;  7  J  yd.  10.  26  rd. 

11.  280}  ft.    12.  62  rd.    13.  1012}. 

Page  192.    1.  827ft.        2.  11 7 ft. 8 in.  8.119ft.       4.2.        5.  37ft.9in. 

6.  42yd.  1  ft.     7.  29  ft.  6 in.     8.  27  ft.  7  in.  9.  10  ft,  6J  in.     10,  16  yd.  IJ  ft. 

11.  7  in.  12.  29  ft.  8  in.  18.  56  mi.  260  rd.  14.  83|  ft.  15.  17 J  ft. ;  35 J  ft. ; 
86}  ft.  16.  8;  9;  7.    17.  30;  40;  50. 

08 
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Page  193.  1.  1800 sq.ft.  8.  1400 sq. yd.  8.  7200 sq.ft.  4.  8200 sq. yd. 
6.  20,000 sq.ft.   6.  81,000 sq.ft.   7.  460,000 sq.ft.   8.  8400 sq. in.   9.  084 sq.ft. 

Page  195.  1.  688 sq.ft.  8.  84.385 sq. in.  8.  27.406 sq.  in.  4.  71.44 sq.  in. 
6.  791^ sq.ft.  8.  1404 sq. in.  7.  4} sq.ft.  8.  208.8126 sq.  in.  9.  67.6 sq.ft. 
10.  64.4  sq.  Id.;  61.2  sq.  in.    11.  OOOsq.  id.;  d|  A.    18.3900. 

Page  196.  1.  331.8 sq. in.  8.  4662.08 sq.ft.  8.  28 J  sq.ft.  4.  242.66 sq.ft. 
6.  8.76 sq.  in.  6.  136.126  sq.  ft.  7.  426.88 sq.  in.  8.  196 sq.  ft. 

9.  118.926sq.in.     10.  142.726 sq.  ft.     11.  6). 

Page  197.  1.  26.13 sq. in.  8.  1181.6 sq.ft.  8.  121 .68 sq.ft.  4.  7| sq.ft. 
6.  13203sq.rd.   8.  39  J  sq.ft.    7.  64|8q.ft.   8.  43,816  sq.  ft.  9.  16  sq.ft.  99  sq.  in. 

10.  89sq.7d.226sq.in.  11.  7  in.  18.  lift.  18.  12  ft.  14.  24  ft.  15.  80  ft. 
18.6ft.    17.6ft.    18.6  ft.    19.  3  in.    90.  8  in.    81.  9  in.    88.  10  in.    88.  10  ft. 

84.  12  yd. 

Page  198.    1.  136H8q.in.    8.  233 J  sq.  in.     8.  3.676  sq.  in.    4.  7.876  sq.  in. 

6.  16|sq.ft.    6.  331.6sq.rd.    7.  2iu.    8.  240sq.rd. 

Page  200.    1.  1292.  8.  1830.  8.  f83.20.  4.  8| ;  24.  6.  112.  8.  |33.33 ;  f41.67. 

7.  7486}.  8.  129,600  cu.  ft.  9.  168;  468;  168.   10.  f  111.11.   11.  1904;  66,280  lb. 

Page  201.    1.  134}.     8.  108.     8.  7^.     4.  900.     5.  6.     8.  382^}.     7.  42f . 

8.  68}^  9.  2}.  10.  62}.  11.  21^.  18.  6.544.  18.  HJ}.  14.  7^^.  15.  8^f. 
16.  30.  17.  11,000.  18.  28^.  19.  7^^^.  20.  (1.80.  81.  86$^  88.  8668. 
88.  f  12.50.  84.  3834.  85.  49.58.  86.  159.68  cu.  in.  larger.  87.  489.58  cu.  in.  larger. 
88.9120.  89.  The  first ;  370/if.  80.1236^.  81.  The  first ;  50g|.  88.869}; 
4273i;  1847ii;  1059Jf. 

Page  205.  1.  110,400.  8.  Oft.  8.  15 in.  4.  112}sq.ft.  5.  43} ft.  6.  12} ft. 
7.  27}  ft.  8.  39  in.  9.  7.2  in.  10.11ft.  11.12  ft.  18.  12  ft. ;  12  ft.;  9}  ft. 
18.  16.4  ft.;  14.3  ft.;  9  ft.  14.66}.  15.68^.  16.  160;  yes.  17.  |3280.50. 
18.  1620.    19.  f26.58.    20.  7}fg.    81.  60.    88.  f691.20.    88.  f291.55. 

Page  207.  1.  30;  16.  8.  33}.  8.  28^;  35f  4.  36;  28.  5.  62}.  6.  41;. 
7.  33}.    8.  4i;.    9.  36y^.    10.  44 j.    11.  1|.    18.  f.    18.  jj;  i^. 

Page  209.  1.60,277,809.  2.72.064.  8.  f 26.24.  4.(31.44.  5.|30.07.  8.|22.49. 
7.  (33.96.  8.  (12.90.  9.  1}.  10.  J.  11.  Ig.  18.  |.  18.  }.  14.  (}.  15.  ^. 
18.  ^7.    17.  |.    18.  $.    19.  4J.  20.  5$.    21.  2}.    88.  6}.    88.  6^.    84.  0.84. 

85.  4.14.    86.  1.44.    87.  0.546.    88.  1.2. 
Page  211.    1.2}  lb.    8.  2§Ib.    8.  2/^  lb. 
Page  212.    1.  (1.49.    8.  (4.08.    8.  (2.90. 

Page  216.  1.816.  8.648.  8.6186.  4.(864.20.  5.  489bu.  6.  24  ft.  2  in. 
7.  (11.41.     8.  (9.21.     9.  24;  24.     10.  16;  48.     11.  19;  133.     18.  176;  1282. 
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Page  217.    1.297.  2.474.  8.84.  4.  |6.85.  6.  f 26.62.   6.  408rd.  7. 1629bu. 

8.  74  ft.  3  in.    9.  121  bu.  1  qt.    10.  94  lb.  10  oz. 

Page  218.   1.  ^.    2.  J}.    8.  ^.    4.  ^,    5.  g^,.    6.  |.    7.  ^^j,,    8.  V- 

9.  JJ.  10.  J.  11.  87J%.  12.  62J%.  18.  87J%.  14.  20%.  15.  40%.  16.  60%. 
17.  80%.     18.  6^%.     19.  18j%.    20.  93f%. 

Page  220.  1.  f 54,000.  2.  ^81,000.  8.  1200.  4.  1204.5.  5.  f  149. 76.  6.  (593.75. 
7.  f5980.  8.  4089  ft.  9.  f2754.  10.  28.  11.  80;  35. '  12.  304.  18.  341.  14.  41. 
i5.  182.41b.  16.  35,658.  17.  0.18  yd.;  35.82  yd.  18.  42  J  ^.  19.  371.91  A. 
20.195.  21.  $120.  22.276.  28.260.  24.14.  25.58.  26.60.  27.  93;  279. 
28.  154;  126.  29.  42.5  ft.;  62.5  ft.;  250  ft.  80.  371b.;  741b.;  Ill  lb.  81.  3.96in. 
88.  ^  in.  88.  m  In.;  4$  in.  84.  3000.  85.  (620,000.  86.  100.  87.  |1 86,000,000. 
88.75.     89.14,520.    40.20.    41.27.    42.  fl4.    48.(74.70.    44.  15  ft.  7 J  in. 

Page  226.  1.  |58.75.  2.  (6.90.  8.  (5.69.  4.  (4.42.  5.  (19.65.  6.  (4.37. 
7.  (20.26.    8.  (4.63.    9.  (6.86. 

Page  229.  1.  (596.90.  2.  (297.50.  8.  (233.75.  4.  (276.25.  5.  (19.55. 
6.(36.40.  7.(360.24.  8.(140.40.  9.(180.60.  10.(11.20.  11.(1.05.  18.(5.60. 
18.(2.20.  14.(64.50.  15.(56.20.  16.(42.50.  17.(209.95.  18.(329.  19.(14.42. 

20.  (10.66.      21.  (396.      22.  (5.76.      28.  (220.      24.  (546.25.       25.  (448.14. 

26.  (568.75.  27.  (374.  28.  (275.20.  29.  (10.20.  80.  (5333.72.  81.  (40.03. 
82.  (13.16.  88.  (3303.80.  84.  (9.62.  85.  (14.88.  86.  (1.53.  87.  (0.51. 
88.(23.25.    89.  (1.08;  (0.96;  (0.90.    40.  (0.81 ;  (0.72.    41.(125.    42.(650.25. 

Page  232.    1.20%.    2.  22}J%.    8.2^5%.    4.  11  J%  gain.    5.  15i%.    6.  lOf. 

Page  233.    1.(21.25.  2.(66.  8.(90.  4.(1006.76.  5.(29.20;  (262.80.  6.(196. 

Page  234.  1.  (473.60.  2.  (21.48.  8.  (168.  4.  (4.88.  5.  (66.70.  6.  (787.50. 
7.  (25.53. 

Page  235.  1.  (22.50;  (15.  2.  (47.50;  (28.50.  8.  (9.40;  (11.75.  4.  (45; 
(37.50.    5.  (0.81.    6.  (503.50. 

Page  236.  1.  (26.08.  2.  (18.75.  8.  (0.95.  4.  (9.75.  5.  (13.  6.  (1.89. 
7.  (11.  8.  (18.01.  9.  (1.88.  10.  (43.50.  11.  (13.76.  12.  (3.78.  18.  (26.75. 
14.  (31.26.   15.  (2.40.    16.  (2.05.    17.  (3.50.   18.  (4.38.    19.  (2.25.    20.  (8.13. 

21.  (10.13.       22.  (0.90.       28.  (13.50.       24.  (10.13.      25.  (0.35.       26.  (5.93. 

27.  (12.96.    28.  (14.25.    29.  (18.75.       80.  (26.70. 

Page  237.  1.  (23.46;  (46.92;  (70.38.  2.  (9.12;  (18.24;  (27.36.  8.  (26.16; 
(13.08;  (8.72;  (17.44;  (21.80.  4.  (18;  (9;  (15;  (1.60;  (13.50.  5.  (21.60; 
(1.80;  (0.90;  (0.30;  (0.06.  6.  (7.02;  (3.51;  (2.34;  (1.76;  (0.59;  (0.20. 
7.  (03  ;  (46.50  ;  (23.25  ;  (69.75  ;  (11.63. 

Page  238.  1.  (7.50.  2.  (11.  8.  (1025.  4.  (87.50.  5.  (3.15.  6.  (4.10. 
7.  (87.50.   8.  (11.33.   9.  (47.25.    10.  (286.88.    11.  (52.50.    18.  (35.    18.  (26.25. 
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14.  f48.76.  15.  t61.26.  18.  163.76.  17.  f76.  18.  |82.60.  19.  |60.  90.  |37.60. 
91.  f26.  99.  f27.13.  98.  |60.d8.  94.  f7S.63.  96.  fl06.18.  98.  fll6.26. 
97.^882.60.  98.  $618.80.  98.  f86.81.  80.  |1286.63.  81.  |743.1d.  89.(9.60; 
1484.60. 

Page  240.  1.  ^f^;  10%.  9.  ^;  12%.  8.  ^ J ;  82%.  4.  f ;  62J%.  5.  ^\; 
8i%.  6.  ^;  88%.  7.  J;  20%.  8.  j^;  2%.  9.  J;  16§%.  10.  | ;  76%. 
11.  (164;  fl476.  19.  44.  l8.  28.  14.  $7.60.  16.  |877.60.  16.  $38.76.  17.  $300. 
18.  0.48 ;  168 ;  182.   19.  0.226 ;  6806.   90.  $6720. 

Page  242.  1.  ^J^;  1%.  9.  ^V^;  37%.  8.  };  371%.  4.  ^;  6J%.  5.  ^\f; 
31%.  6.  VV;  3H%.  7.  J;  33J%.  8.  JJ;  ««%•  »•  J  J  ««S%-  !<>•  tV<j  I  87%. 
11.  I ;  87 J%.      19.  A ;  16%.      18.  ;ft ;  7 J%.      14.  ^  ;  8J%.      15.  ^  ;  3J%. 

16.  40.  17.  76;  160.  18.  16.  19.  42.  90.  138.  91.  27.  99.  42.  28.  1.7. 
94.  2.4.  95.  16.  98.  19.2.  97.  121.  98.  134.  98.  276.  80.  346.  81.  306.261b. 
89.  84,0001b.   88.  304.   84.  26.66.   85.  18. 

Page  244.  1.  0.64  ft.  9.  39.37.  8.  6082.66.  4.  64.  5.  106.  6.  106.  7.  96. 
8.  4.8.  9.  9.2.   10.  3.76.  11.  7.06.  19.  266.  18.  19.  14.  643.  15.  643.  18.  $200. 

17.  $174.  18.  $116.  19.  $62.26.  90.  $211.  91.  $18.66.  99.  $67.46.  98.  $37.17. 
94.  $23.10.  95.  $248.40.  98.  $36.30.  97.  $186.29.  98.  $292.90.  98.  $493,032. 
80.  $22,687.60.  81.  $6126.  89.  $16,606.  88.  600 ;  600 ;  600.  84.  1320;  1320;  1320. 

Page  245.  1.  83.6.   9.  48.2.   8.  306.   4.  $8.62.  5.  $23.87.  a  $37.44. 

7.  177.  8.  177.  9.  177.  10.  $360.  11.  $318.76.  19.  $360.  18.  $621. 
14.  $736.  15.  $666.  18.  $800.  17.  $1640.  18.  $1060.  19.  $66.60.  90.  $836. 
91.  $1360.  99.  The  second  ;  $11.60.  98.  $21.  94.  $108 ;  $216  ;  $27  ;  $136 ; 
$243.    95.  $166. 

Page  247.  1.  MDCCCCXXI  or  MCMXXI ;  MDCCCCXXVII  or 
MCMXXVII ;  69  ;  88.  9.  8708  ;  4364  ;  14,217,987  ;  3.  8.  21,987  ;  16,706 
69,196,286  ;  6.  4.  33,768  ;  26,326  ;  124,717,887  ;  7.  5.  36,234  ;  24,166 
182,347,606  ;  6.  8.  68,090  ;  49,070  ;  393,120,800 ;  8.  7.  86,606 ;  21,303 
201,696,804 ;  4.  8.  34,660  ;  27,648  ;  107,496,424  ;  9.  9.  28,301 ;  20,216 
98,076,094;  6.    10.  77,770;  62,216;  644,336,661;  9.    H.  1^  ;  t^  ;  J;  f ;  IJ 

iV    15.  i;  «;  ^\;6;  i-    le.  if;  4;  M;  U;  J.    ".  ii;TV;A;2§ 
l  "•  3i ;  :i^ ;  ^\ ;  iiV ;  tS  •   "•  3-8«-    «>.  «-75.    21.  6.82.   99. 0.666. 

98.  0.644.    94.  0.96.    95.  2.3.     96.  0.8.     97.  0.46.    98.  0.24.     99.  4  ft.  10  in. 

80.  3  ft.  7  in.    81.  2  ft.  1  ^  in.     89.  2  lb.  7  oz.    33.  3  lb.  9  oz. 

Page  249.    1.  $3000.     9.  $1649.13.     8.  $3000.      4.  $1823.31.      5.  $776.39. 

8.  $1628.38.    7.  $1888.89.    8.  $2873.18.    9.  312.    10.  423.     11.  294.     19.  13.2. 

18.  19.06.     14.  34.04.     15.  96,844.     16.  10,028.3.     17.  2471.04.     18.  160.-102. 

19.  60.2164.     90.  6.4273.     91.  11.963.     99.  0.0432.     93.  0.0262.     94.  43.8611. 
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85.  417.668.  26.  56.4.  87.  0.03.  88.  108.89.  29.  0.21.  80.  1.25.  81.  0.38. 
88.  2.23.    83.  468.33.    84.  1865.63.    85.  0.11.    86.  13|}.    87.  1}^.    88.  5.665. 

Page  251.    1.  f258.      2.  816.50.      8.  f  15.      4.  f45.00.       5.  168^  greater. 

6.  $150.    7.  $353.60.    8.  |812.26.    9.  f 664. 50;  f885. 58  J  ;  the  automobile. 

Page  252.    1.  |26.    2.  $22.30.     8.  $31.70.     4.  $27.     5.  $5.91.     6.  $90.61. 

7.  $135.92.     8.  $1155.28.     9.  No. 

Page  254.    1.  OJ  J  ;  14§  ;  16/g  ;  32J.      2.  2J3  ;  5,^^  ;  g  J  ;  63^.      8.  15i 
66jg;  60J;2121.   2;  5;  IJ;  JJf.  4.  SOOrd.;  5rd.;  2|T.;  588  in.;  2Jsq.yd. 
3cd.      5.  211;  276;  432.    543  ;  3780 ;  371.91.       8.  $765;  $210 ;  $150.    $675 
$300;  $180.       7.  $168;  $880;  $1620.    $812;  $1375;  $25.       8.  100;  200;  100. 
9.  $125  ;  $125  ;  $125.     10.  100. 

Page  255.  1.  MDCCCCXXI;  nineteen  hundred  twenty-one;  one  thousand 
nine  hundred  twenty-one.   2.  $115.41.  8.  $4938.  4.  $27,983.  5.  $216.    6.  $180. 

9.  410.    10.  $226.10. 

Page  256.  1.  $3.  2.  27.84.  8.  4320  bu.  4.  g.  6.  57.  8.  $675.  7.  The 
first.    8.  $175.    9.  $171.45.     10.  2niin. 

Page  257.    1.  0.1;  0.4;  0.232;  0.723;  0.3.     2.  1.3;  1.5;  2.25;  3.007;  2.8. 

8.  237.06;  17.78.  766.44;  40.78.  842.57;  182.86.  1069.06;  187.78.  1441.08; 
166.72.  4.  104;  0.6;  111;  111;  11;  1.86.  5.20.  8.0.03126.  7.146.61ft. 
8.  24,600.    9.  122,0441b.     10.  $772.80;  the  first  is  $373.20  greater. 

Page  258.  1.  62.4;  179.8;  272;  567;  978;  282.2.  2.  56.76;  67.76;  40.128; 
65.794;  15.7768;  37.4376.  8.  0.26;  0.09;  0.13;  1.39;  0.32;  2143.13.  4,  4.988; 
14.071 ;  1377.097.  5.  $464,000.  6.  130,004,6321b.  7. 174.  8.  26^.  9.  $189,383,000. 

10.  32. 

Page  260.  1.  56,560;  665,600;  28,280;  141,400;  707,000.  84,480;  844,800 
42,240;  211,200;  1,066,000.  171,840;  1,718,400;  85,920;  429,600;  2,148,000, 
160,480;  1,604,800;  76,240;  376,200;  1,881,000.  141,200;  1,412,000;  70,600 
353,000;  1,766,000.  2.  73,680;  736,800;  36,840;  184,200;  921,000.  87.76 
877.6;  43.88;  219.4;  1097.  118,408;  1,184,080;  59,204;  296,020;  1,480,100. 
170.08;  1700.8;  86.04;  426.2;  2126.  607.44;  5074.4;  263.72;  1268.6;  6343. 
8.  49,760;  497,000;  24,880;  124,400;  622,000.  104.24;  1642.4;  82.12;  410.6 
2053.  482,466;  4,824,660;  241,228;  1,206,140;  6,030,700.  160.32;  1503.2 
75.16;  376.8;  1879.  308.32;  3083.2;  164.16;  770.8;  3864.  4.  565,800 
162,766 ;  186,714.  2,186,000  ;  676,460  ;  704,550.  407,000  ;  109,890 ;  134,310, 
486,700;  181,409;  160,611.     860,100;  97,227;  118,833.  5.  4717;  1273.59 

1566.61.  4657 ;  1230.39 ;  1603.81.  53,340 ;  14,401.8 ;  17,602.2.  6136 ;  1386.45 
1694.55.  8327.3  ;  898.371 ;  1098.009.  8.  6012  ;  1623.24  ;  1983.96.  5342 
1442.84;  1762.86.        53,140;  14,347.8;  17,536.2.        572.1;  154.467;  188.793. 
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83,201;  896.427;  1095.038.  7.  6600;  2846.  8408;  4204.  41,032;  20,966. 
198.28;  99.14.  88.884;  19.442.  8.  23,294;  11,647.  21,874;  10,937.  48,572; 
24,286.    283.84;  141.92.    23.688;  11.844. 

Page  261.  1.  f2.60.  8.  |82,610.  8.  |62.50.  4.  f56.  6.  $37.  6.  $287.60. 
7.  $260.     8.  $6376.     9.  $3,211,200.     10.  $37,610.     11.  $43,077.60.     18.  $3600. 

18.  $16,000.    14.  $8125.    15.  $16,876.    16.  $637.60.    17.  $1881.26.    18.  $80,000, 

19.  $61,000.     80.  $80,000.     81.  $800,000.     88.  $350,000.     88.  1200.    84.  1600 

86.  4800.  86.  $10,410.  87.  210,500.  88.  $10,606.  89.  238,324.  80.  $1,063,250. 
81.  $10,660,000.    88.  $106,600.   88.  80,000,000.   84.  $30.   88.  $2900.   86.  $2700. 

87.  $62.60.  88.  $310.  89.  $4.60.  40.  $12.  41.  $1200.  48.  $71,320.  48.  $900; 
$1200.  44.  3001b.;  6001b. 

Page  263.  1.  1589.  8.  156.  8.  634.  4.  290.28.  6.  27.  6.  142.29. 
7.  224.34.  8.  260.41.  9.  637.62.  10.  477.  11.  238.08.  18.  107.62.  18.  760. 
14.  146.19.  16.  640.  16.  26;  $76;  $13,469;  $115,063.  17.  26;  $7;  3950; 
$19,280.  18.  $2001;  $3003;  $2212.20;  $3621.  19.  66;  169;  266;  70.  80.  61; 
168 ;  276  ;  376.     81.  3,618,769 ;  18,093,846. 

Page  269.  1.  $378.76.  8.  $13.30.  8.  $17.28.  4.  $0.08§ ;  $23.72.  6.  $24. 
6.  $27.05.     7.  $1.    8.  $0.24 1 ;  $68.    9.  $26.30. 

Page  270.    1.  $2052.76.    8.  Cows;  $6.    8.62781b.    4.  $586.    5.  17,231  mi. 

6.  101  J.  7.  $141.12.  8.  43,200,000  mi.  9.  33.  10.  72.  11.  2.03.  18.  1050  bu. 
18.51,000.  14.0.9375.  15.11.  16.  527,796  ft. ;  146.61  ft.  17.5.  18.  4  y^. 
80.  212^.  81.  $195.  88.  84.7  bu.;  3388  bu.;  $164.  88.  1,440,000.  84.  $28.80. 
86.  $70 ;  $36.    86.  $39.60.    87.  $386.  88.  37f  in.    89.  907.6. 

Page  275.    1.  90%.    8.  $912.    8.  $606.44.    4.  $28.30.   5.  3|3  in.   6.  1151b. 

7.  9141b.  8.' 576  sq.  in.  9.  23^.  10.  $201.60.  11.  56g  in.  18.  $20.92.  18.  3825. 
14.  $106.12.  16.  4681b.  16.484.  17.  962.6 ;  262.6 ;  26.  18.  108;  21 ;  18 ;  3. 
19.120.  80.  $145.80.  81.25^.  88.6%;  6%;  7%.  88.^2^.  84.  66}^ 
85.  29.79f  in.      86.  101b.;  501b.    87.  4^hr. 

Page  278.  1.  $518.42.  8.  16;  170;  1860.  8.  $7.77;  $4.41;  $6.18;  $9.03; 
$18.06.    4.  $0.56;  $0.91;  $1.16;  $1.59.    6.  12,300;  11,800;  77,000.   6.  7840  ft. 

7.  19481b.;  34091b.;  77921b.;  12,1751b.    8.  24  ft.    9.  30  ft.    10.  54  ft. 

Page  279.  1.  $040 ;  $1920.   8.  $26.25.   8.  $4875.   4.  350.   6.  $4200. 

8.  $42,000;  $10,600.  7.  $7. 

Page  280.  1.  $.302,700.  8.  2j§.  8.  3^^-  ^  40,040.  5.  $13.20.  8.  124.81b. 
7.  $1704.  8.  $0.30.  9.  213.6  mi.  10.  122.  11.  284.  18.  $960.  18.  22,815, 
carbon  ;  696,  ash.    14.  91.41b. ;  91 1%.    16.275. 

Page  283.  1.  $159.51.  8.  $217.29.  8.  $203.69.  4.  $136.69.  5.  $410. 
11.  $183.16.     18.  $361.     18.  126gi. 
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Page  285.    8.  171  bq.  in.    4.  842  sq.  in.    6.  40^  in. 

Page  286.  1.2437.  8.265,000,000.  8.  1760  cu.  ft.  4.8.  5.  1.44  meters. 
6.  8  ft.  11^  in.    7.  f 761,400. 

Page  287.  1. 17.20;  |867.20.  2.^.76;^^.  8.(6.66.  4.  |68.26.  5.  f  18.40; 
6.  (6.60.    7.  (0.30. 

Page  288.  1.  (18.20;  (9.80.  8.(4.80.  8.(18.78.  4.  (29.26;  (2.78  leas; 
6.  (12 ;  (0.68.    6.  (0.07.    7.  lOff. 

Page  291.  1.  (122.60.  8.  27.  8.  24.  4.  27.  6.  2001b.  6.  OOcu.ft.; 
103,680 cu.  in.;  66 cu.  ft.;  112,320 cu.  in.  7.  64}.  8.  800.  9.  19}.  10.  13,868. 
11.  4066.26.  18.  1082.6.  18.  6084.376.  14.  2706.26.  16.  9731.26.  16.  4330. 
17.  4461.876.    18.  2706.26.    19.  1628.76.    20.  2166. 

Page  293.    1.  1024.    8.  612.    8.  676.    4.  1680.    6.  640.    6.  (14.28. 

Page  294.    1.  787  bd.  ft.        8.  2632  bd.  ft.        8.  8602  bd.  ft.        6.  (481.26. 

6.  (279.26.    7.  (1291.70.    8.  (71.68. 

Page  296.    1.  96.     8.  126.     8.  234.     4.  220).    6.  400.     6.  406.    7.  1188. 

8.  318}.    9.  862. 

Page  297.    1.  98j.    8.  862|.    8.  (29.87.    4.  (667.80. 

Page  298.    1.  82|;  4in.    8.  66^.    8.  61}.    4.  26.    5.  (61.20.    8.  (61.20. 

7.  (33.07.    8.  (66.13.    9.  (39.67.     10.  (19.07.     11.  (72.20.     18.  (116.20. 
Page  299.    1.  (7.20.    8.  21 ;  (7.36.    8.  (4.60. 

Page  300.    1.8200;  4800.  8.  W>A  A.;  T&»ff  A.;  gV>!i  A.;  J^A.  8.  9368q.ft 

4.  4676  cu.  ft.  6.  6921 1  cu.  ft.  6.  780 ;  47^^  ;  260.  7.  144 ;  64  in  each ; 
108  in  each.     8.  8866. 

Page  301.    8.  365{sq.in.    8.  261];  sq.  in.    9.}.    10.  4  ft.  1  in.    11.2};^. 
Page  304.    1.9  ft.  11  in.    8.  2  ft.  7}  in.    8.5}.   4.  8  ft.  3}  in.   5.  ||;  0.896. 
6.  (0.64. 
Page  305.    1.  187}.    8.  216.    8.  191}.    4.  162}.    5.  1080. 
Page  306.    1.  14,148;  (594.21;  (112.20.    8.  (63.40.    8.  (68.76.    4.  (231.26. 

5.  22}f  ;  (67.60. 

Page  309.    1.  (80,  (20 ;  (70,  (30 ;  (10,  (90.      8.  33 :  40.      8.  18  clear  days ; 
12  cloudy  days.    4.  (9 ;  (6  ;  (7 ;  (10.60. 
Page  311.    1.  86.    8.  18.    8.  82.    4.  175.     6.  4.    6.  66.     7.  160.     8.  455. 

9.  114.  10.  13.  11.  22.68^g.  18.  4.135.  18.  15.78^»^.  14.  0.24. 
16.  2.003^T^.  18,  1.281J.  17.  2.37y}y.  18.  17\i.  19.  1.6.  80.  3120. 
81.6.  88.46.  28.  107.1  in.  84.6.  85.  4hr.  86.4.  87.  21  j  J  sec. 
88.  12min.40sec.  88.  75  mi.  30.  3.  81.  6.  88.  10  rain.  18.75  sec: 
88.  29min.  69}  sec.  84.  (26.67;  (33.33.  86.  409.6;  3686.4.  86.  (14.70. 
87.  (4. 

as 
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Page  814.  1.20  ft.  S.  48  ft.  2  in.  S.  65  ft.;  51ft.  4.66  ft.  5.40  ft. 
6.  lOl^ft.  7.  3.  8.  12^ft.  10.  f25.06;  |54.04.  11.  2500.  18.  1/^.  18.  50ft. 
14.  160  ft.  15.  27  ft.  16.  87  ft.  17.  27  ft.  18.  88  ft.  6  in.  19.  87  ft.  90.  |5.50. 
91.4  ft.    99.81b.    98.  |224 ;  ^88 ;  f886.    |266 ;  |342 ;  $899. 

Page  319.  1.  |51.87.  9.  54  ft.  1  in.  8.  581b.5oz.  4.  52  yd.  1  in.  5.  f  13.92. 
6.  18  ft.  4  in.  7.  18  lb.  8  oz.  8.  13  yd.  28  in.  9.  |565.88.  10.  579  ft.  8  in. 
11.  5751b.  12  oz.   19.  569  yd.  8  in.   18.  f2.90.   14.  2  lb.  15  oz.    16.  2  ft.  11.44  in. 

16.  2  pk.  7.89  qt.  17.  2  yd.  32.78  in.  18.  2  mi.  285.44  rd.  19.  2  sq.  yd. 
1152.78  sq.  in.     90.  2  ca.  ft.  1536.78  cu.  in. 

Page  321.  1.  Cement,  10;  sand,  20;  stone,  40.  9.  20.88 bbl.  cement; 
5.868 cu. yd.  sand;  11.736 cu. yd.  stone  or  grayel.  8.  54.28 bbl.  cement; 
15.2405  cu.  yd.  sand;  80.481  cu.  yd.  stone  or  gravel.  4.  45  bags  cement;  4}  cu.  yd. 
sand ;  9  cu.  yd.  stone  or  gravel ;  |S2.40.    5.  $102.    6.  f  156. 

Page  322.    1.  1080.    9.  1800.    8.  10,560.    4.  S^^. 

Page  324.  1.  No.  9.  3;  8;  3.2.  8.  160;  160;  222.  4.  864;  864;  2640. 
6.  6830;  6330;  1254.  6.  1080;  1080;  1245.  7.  ( ;  8.  8.  |;  270.  9.  70; 
1400.     10.  22  ;  1224. 

Page  325.  1.  0.00125;  ^^jf.  9.  0.00875;  g^^.  8.  3.33)  ;  ^.  4.  f45 ;  |45. 
6.  $812.50;  $812.50;  $812.50.  6.  $1150;  $1150.  7.  0.5.  '  8.  0.75.  9.  0.125. 
10.  0.66|.    11.  0.005.        19.  0.007.     18.  2.        14.  1.5.     .  15.  1.25.      16.  10. 

17.  0.00005.    18.  0.00065. 

Page  326.    1.  12^% ;  3^%.    2.  12^% ;  3^%.     8.  80%.    4.  520%.     5.  37%. 

6.  62%.    7.  22J%.    8.  45%.    9.  33Si%.     10.  J%. 

Page  327,    1.  8i%;2J%.    2.  50%;  121%.    8.  75% ;  50% ;  62i%.  4.  6J%;  i 

12J%;20%.     5.  48}%;46J%;68J%.     6.  6^% ;  18^^% ;  100%.  7.  83J%.  I 

S.  114%.  I 

Page  328.    1.  $137.      9.  $93.       8.  $64.      4.  $211.       6.  $6.66.  6.  $7.45.  I 

7.  $30.17.     8.  $25.72.     9.  $53.38.      10.  $59.25.     11.  81.      18.  132.  18.  108. 

14.  140. 

Page  329.  1.  16.5.  9.  30.1.  8.  8.64.  4.  31.98.  5.  57.66.  6.  0.884.  7.  2.881. 

8.  2.067.   9.  0.196.   10.  0.2205.   11.  0.231.   19.  0.0285.   18.  0.1292.   14.  1743.7. 

15.  4.4784.  18.  4836  yd.  17.  $1202.  18.  $1520.50.  19.  3017  yd.  90.  4744. 
91.  30,940.  99.  $2301.  98.  $9390.  94.  $18,625.  95.  1185  cu.  ft.  96.  972cu.yd. 
97.  1360 sq.ft.  98.  $10.50.  99.  $350.  80.  $2,980,800.  81.  $348.  89.  14.6251b. 
88.  12.921b.;  $3.36.    84.  Second;  0.46^.    85.  $155.25.    86.  $17.93. 

Page  384.  1,  5%;  3J%.  9.  3%;  20%.  8.  4%;  5%.  4.  6J%;  16§%.  5.  33J%; 
6^3%.    8.  26%;1%.    7.  266J%;150%.    8.  33^%;  20%;  10%.    9.  60%;  9Si%; 
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26%.  10.  50%;  26%;  163%.  11.  30%.  12.  7|%.  18.  20J%.  M.  26%.  15.  76%. 
16.  68%.  17.  48%;  62%.  18.  12%.  19.  76%.  90.  66§%;  60%.  91.  6J%;  12J%. 
99.80%;  70%;  100%. 

Page  336.    1.  01,876.   9.  17,200.   8.  87.  4.  288.  5.  |16.64.   6.  140.  7.  Yes. 

8.  800.  9.  800.  10.  800.  11.  1700.  19.  1400.  18.  1800.  14.  1600.  15.  8700. 
16.  6600.   17.  776.    18.  2670.    19.  186.   90.  416.    91.  200.    99.  168.    98.  63.09. 

94.  74.88.  95.  170.  96.  82.  97.  62.  98.  11,320.  99.  6740.  80.  f21 ;  $16.75. 
81.  $39;  162.40.  89.  66 ft.  32 in.;  249ft  4 in.  88.  181  lb.  4 oz.;  31711b.  14 oz. 
84.  |190.    85.  220.    86.  120% ;  f  160.    37.  f2110.    88.  146. 

Page  339.    1.12}%.     9.  26%  ;  20% ;  26%.     8.  8%;  92%.     4.132.     5.371 

6.  19.18 mi.  7.  0.8^^'^%.  8.  |1512.  9.  $270.  10.  26%.  11.  28f%.  19.  6J% 
18.26%.  14.  78Si%.  15.  60W%.  W.  23}$^%;  26§.S3%.  17.3%.  18.  16  J  % 
W-  1®ISJ%"»  llilT%-    ^-  26%.    91.  O.lljf  %.    99.  48*.    98.  f210.    94.  f27 

95.  f9;  4^.  96.  |20.40 ;  $17.  97.  600.  98.  600.  99.  120;  180.  80.  120;  200 
81.  70 ;  130,  89.  88 ;  113}.  88.  300 ;  420.  84.  400 ;  880.  85.  6.46 ;  10.92 
86.  10.66;  31.68.  87.  240;  1040.  88.  26.4 ;  396.  89.  20.6 ;  184.6.  40.23.4; 
82.76.  41.  61,000.  49.  $176.  48.  $166.  44.  1700.  45.  2400.  46.  661b. 
47.  7134. 

Page  344.    1.  $380.   9.  $16.60.   8.  $16.76.   4.  $13.20.   5.  $22.20.  6.  $48.30. 

7.  $64.96.  8.  $36.46.  9.  $48.20.  10.  $26.80.  11.  $36.26.  19.  $72.  18.  $64.40. 
14.  $13.86.    15.  $31.60.    16.  $27.80.    17.  $62.20. 

Page  345.    1.  $112.  9.  $432.26.  8.  $318.76.  4.  $431.20.  5.  $526.60.  6.  $262. 
7.  $229.60.    8.  $222.76.    9.  $140.     10.  $460.    11.  $60.    19.  No  difference. 

Page  346.    1.  $1.34.   9.  $6.67.   8.  $6.43;  $1.17.  4.  $6.87;  $8.80.  5.  $1.03; 
$0.20.     6.  $6.43.    7.  $3.74;  $11.22. 

Page  347.    1.  $84.67.     9.  $1606.60.     8.  $249.98.     4.  $97.43.     5.  $1444.27. 
6.  $1426.96. 

Page  350.    1.  $191.60.       9.  $254.       8.  $263.64.      4.  $94.40.      5.  $826.21. 

6.  $233.21.    7.  $647.26.     8.  $1311.29. 

Page  352.  1.  $17.60.    9.  $28.13.    8.  $45.    4.  $51.75.    5.  $59.38.    6.  $97.50. 

7.  $166.76.  8.  $167.60.  9.  $840.  10.  $405.  11.  $1036.  19.  $3827.60. 
18.  $6468.76.    14.  No  difference. 

Page  353.     1.  $27.31.     9.  $24.75;  $20.63.     8.  $9.79;  $10.77.     4.  $100.94; 
$84.11;  $67.29.     5.  $88.40;  $99.45;  $121.55.     6.  $6.     7.  $22.06.     8.  $67.89. 

9.  $44.16.  10.  $28.37.  11.  $9.22.  19.  $37.21.  18.  $18.90.  14.  $45.14.  15.  $34.08. 
16.  $106.40.  17.  $78.31.  18.  $36.43.  19.  $623.19.  90.  $19.47.  91.  $48.67. 
89.  $73.78.  98.  $234.21.  94.  $103.42.  95.  $127.60.  96.  $68.76.  97.  $87.60. 
98.  $64.    99.  $132.    80.  $78.76.    81.  $216.    89.  $37.60.    88.  $86.     84.  $48.13 ; 

OS 
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167.75.  151.66;  961.88.  f63.02 ;  f 75.63.  85.  |48.51;  |68.21.  $52.14;  |62.56. 
163.78;  f 76.54.  86.  $24.44;  |29.33.  $244.44;  $293.33.  $2.44;  $2.03.  $30.56; 
$36.67.  $305.56;  $366.67.  87.  $48.80 ;  $58.67.  $488.80;  $586.67.  $4.80;  $5.87. 
$58.06;  $60.67.  $580.56 ;  $606.67.  88.  $30.75;  $38.44;  $46.13;  $26.01;  $34.50; 
$42.28.  89.  $11.25.  40.  $372.75.  41.  $546.75.  42.  $1715.08.  48.  $2200.50. 
44.  $2610.25. 

Page  357.  1.  $303.75.  8.  $337.28.  8.  $104.58.  4.  $651.07.  6.  $102.06. 
6.  $178.85. 

Page  359.  1.  Four  hundred  and  aeventy-five  thousandths;  four  hundred 
seventy-five  thousandths.      8.  LXXIX ;  LXIV.      8.  17,000,000.      4.  $38.50. 

5.  33  ft.  2  in.  6.  $207.65.  7.  $276.86.  8.  $236.79.  9.  $278.38.  10.  $113,263. 
11.  $357,710.25.  18.  14.57.  18.  15.06.  14.  116.208.  15.  35.02.  16.  $52. 
17.  $34.13.     18.  $27.48.     19.  ^^.    90.  ^g,    21.  24.     88.  37.    88.  1.    84.  2. 

Page  861.    1.  3}^.  8.  4}^;  $16.43.  8.  $24.06.  4.  $20.20;  $70.50.  6.  55,000. 

6.  $1080.00.  7.  $0.61.  8.  $418.50  per  day.  9.  $2060.16;  $0,038.  10.  Sji^f. 
11.  30.51%.   18.  1306§. 

Page  364.    1.  $0.85.  8.  $1.  8.  $2.45.  4.  $7.50.  5.  $3.55.  6.  $1.41.  7.  $41.67. 
Page  365.    1.  24.   8.  23  in.   8.  36|in.  4.  $100.    5.  1^.  6.  $0.13^;  $0.16|. 

7.  25%.   8.  00i^%.   9.  10^%;  520%. 

Page  366.    1.  4qt.   2.  25%;  yes.  8.  5f^%.  4.  33 J%;  25%.   5.  5qt.  6.  2 gal. 

Page  367.  1.  $0.28.  8.  $0.36.  8.  $0.06.  4.  $1.62.  5.  $0.38.  6.  $0.24. 
7.  $0.10.    8.  $1.14.    9.  500;  450. 

Page  368.    1.  No;  $0.40.    8.  $1.40;  26|3%;  yes.    8.  $001.65. 

Page  369.  1.  20;  34 in.  8.  1^  yd.;  45 in.  8.24.  4.21.  6.18.  6.20%. 
7.  52.    8.  $0.05}  cheaper  by  the  piece. 

Page  370.  1.  $18.02.  8.  $15.60.  8.2.  4.  43}.  6.6.  6.  $2.24.  7.  H; 
0.034.    8.  2|yd.    9.  $1.06J. 

Page  371.    1.  10.    8.  4035.    8.  54  T.    4.  774§.    6.  4hr.  25{Jmin.    6.  $15. 

7.  12}.    8.  11}  T. 

Page  372.  1.  33}%.    8.  101}f  %.    8.  125f  %.    4.  100%. 

Page  373.  1.  84.    2.  4312.    8.  107^.    4.  282}  cu.  ft. 

Page  374.  1.  $2074;  $970.61.    2.  166.2%;  108.5%;  100.6%;  106.7%;  02.3%. 

8.  $441.85;  $332.00;  $73.02;  $76.75;  $5.47;  $27.12;  $21.03;  $2.67;  $100.76; 
$1632.15 ;  $647.52. 

Page  375.  1.  $64.80.  8.  47 ;  43| ;  45 ;  37 J ;  46} ;  22}.  43} ;  41| ;  30} ;  42} ; 
32|;  242}.  $21.75;  $20.88;  $21.73;  $23.24;  $0.01 ;  $117.86.  8.  $28.44;  $25.88; 
$21.05;  $31.67;  $32.76.  4.  $30.38;  $28.35;  $27.13;  $25.70;  $20.62.  6.  $30;  if28.05; 
$27.41;  $28.37;  $30.40. 
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Page  376.    1.  f264.    2.  $150.    8.  $265 ;  $1  more  than  annual  rent.    4.80%; 
|900.    5.  10%.    6.  6^^^%. 
Page  377.    1.  |105.        2.  4500;  25,500.         8.  fO.495;  $0,049.         4.  $150. 

6.  The  same. 

Page  379.  1.  0.505;  500.005.  2.44.  8.  $625.88;  $228.76.  4.  $1619.57 ; 
$244.45.  5.  $1462.91;  $277.55.  6.  $948.76;  $851.26.  7.  $27,545.70.  8.  $42,461.94. 
9.  $77,467.46.  10.  855  ft.  U.  54;  27;  1080.  12,  2.7;  27;  0.27.  18.  7  ft.  4  in. 
14.  71b.  2  oz.  15.  0.5;  50%.  16.  0.25;  25%.  17.  0.75;  75%.  18.  0.875; 
87J%.  19.  0.625;  62 J %.  20.  0.875;  87 J %.  21.  0.66|;  66|%.  22.  0.6;  69%. 
28.  0.88J;  83J%.    24.  0.4875  ;  48 J  %. 

Page  381.    1.251.281b.    2.  56%;  24%;  13%;  7%.    8.6054.4.    4.  $1684.80. 
5.  1724  sq.ft. 
Page  382.    1.  $1.40  gain.        2.  $8160.        8.  608;  $42,560.        4.  $8921.16. 

5.  705,600.     6.  6,850,400.     7.  7200.     8.  22,464. 

Page  383.    1.  $91.25.    2.  $465.    8.  $875.    4.  $281.    6.  $168.80.    6.  $911.10. 

7.  $107.18.    8.  $1862.50.    9.  $73.20.    10.  $167. 

Page  387.  1.  $3000;  $8038.76.  2.  $4720;  $4764.06.  8.  $8920;  $8987.02. 
4.  $2520;  $2582.40.  5.  $8080;  $8095.15.  6.  $1938.75;  $1940.25.  7.  $713.07; 
$717.77.  8.  $12,400;  $12,653.19.  9.  $502.09;  $507.42.  10.  $812.69;  $814.40. 
11.  $225.28.  12.  $324.73.  18.  $731.59.  14.  $765.41.  15.  $900.94.  16.  $541.21. 
17.  $1098.08.  18.  $1126.16.  19.  $2148.72.  20.  $8152.88.  21.  $9.46  more  at 
simple  interest.    22.  $85.18.    28.  $1380.86. 

Page  390.    1.  $509.      2.  $1176.92.      8.  $524.28.      4.  $2462.85.      5.  $980.75. 

6.  $211.44.     7.  $715.28.     8.  $1668.     9.  $246.80.     10.  $228.25. 

Page  392.    1.  $155.25.      2.  $156.      8.  $159.23.      4.  $517.48.      6.  $798.87. 

6.  $848.74. 

Page  394.    1.  $77.29.    2.  $26.50.    8.  $871.    4.  $886.25.    5.  $825.    6.  $78.75. 

7.  $256.25.    8.  $132.50.    9.  $254.58.     10.  $858.94.     11.  $286. 

Page  395.  1.  $185.  2.  $210.  8.  $807.50.  4.  $1567.50.  5.  $1680.  6.  $2025. 
7.  $8400.  8.  $450.  9.  $300.  10.  $225.  11.  $150.  12.  $080.  18.  $198. 
14.  $815.  16.  $56.25.  16.  $22.50.  17.  $112.50.  18.  $312.50. 

Page  396.  1.  $12,875.  2.  $85,968.75.  8.  $1125.  4.  $7562.50.  5.  $750. 

Page  398.  1.  $0.88 ;  $74.62.  2.  $0.45 ;  $89.55.  8.  $8.13;  $246.87.  4.  $8.44 
$271.56.  6.  $7.08 ;  $417.92.  6.  $4.50 ;  $295.50.  7.  $11.25 ;  $368.75.  8.  $6 
$894.  9.  $1.50;  $148.50.  10.  $1.88 ;  $898.17.  11.  $2 ;  $198.  12.  $1.81 
$178.69.  18.  $5.50;  $294.50.  14.  $2.92;  $497.08.  15.  $24.79;  $2950.21 
16.  $68.75 ;  $4186.25.  17.  $6.25  ;  $1243.75.  18.  $25 ;  $2475.  19.  $22.50 
$1477.50.  20.  $15.68;  $1284.37.  21.  $26.25 ;  $1728.75.  22.  $10.31 ;  $2464.69 
08 
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85.  |4.S8 ;  1870.62.  84.  (12.19 ;  |962.81.  25.  ^.  18  ;  |422.87.  M.  f21.40; 
f 2546.60.  27.  $12.60;  (1237.50.  88.  (18.75;  (1481.25.  29.  (82.06;  (2582.04. 
30.  (44.69;  (8205.81.  81.  (15.94;  (4234.06.  88.  (1.63;  (323.87.  83.(3.56; 
(423.94.  34.  (0.99;  (236.51.  36.(748.75.  36.(671.62.  87.(1231.25.  88.(1500. 
39.  (22.50;  (1477.50;  (1485.  40.  (700;  (696.50. 

Page  400.  1.  (2.60.  8.  (4.  8.  (9.  4.  (3.75.  5.  (8.75.  6.  (13.88.  7.  (1.75. 
8.  (4.75.  9.  (7.88.  10.  (11.63.  11.  (6.25.  18.  (37.50.  18.  (112.50.  14.  (67.29, 
16.  (160.42.  16.  (309.38.  17.  (145.83.  18.  (312.50.  19.  (208.33.  80.  (347.22, 
81.  (0.75;  (300.25.  88.  (6.86;  (790.81.  88.  (2.78;  (552.72.  84.  (1.39;  (331.74, 

86.  (5.03;  (999.97.    86.  (21.58;  (1252.03.    87.  (31.25;  (3718.75.    88.  (35.21 
(4189.79.      88.  (95;  (9405.       80.  (62.50;  (7437.50.       81.  (52.81;  (4172.19. 

88.  (83.63;  (5491.37.  83.  (31.25;  (7408.75.  34.  (23.75;  (4726.25.  36.  (0.21 
(42.29.  86.  (0.14;  (27.46.  37.  (0.18;  (35.32.  38.  (0.14;  (28.61.  39.  (1.26 
(124.24.  40.  (2.75;  (272.50.  41.  (5.63;  (369.87.  48.  (6.76;  (443.99.  43.  (1.91 
(455.69.  44.  (1.24;  (295.26.  46.  (3.60;  (284.  46.  (4.69;  (370.71.  47.  (31.97 
(2718.03.  48.  (38.07;  (3236.93.  49.  (45.82;  (4714.18.  50.  (26.42;  (2718.58. 
61.  (1260;  (6500.   68.  (1747.07. 

Page  403.   1.  (749.25.   8.  (549.46.   3.  (149.70.   4.  ^%.   6.  i%.  6.  (74.85. 

7.  ^%*  8*  (249.75.  9.  (99.90.  10.  (0.75.  11.  (971.10.  18.  (348.42. 
13.  (718.35.  14.  (1214.72.  16.  (1656.42.  18.  (616.13.  17.  (1480.92.  18.  (2059.21. 

Page  408.  1.  (300.60.  8.  (3203.20;  (2501.26.  8.  (37.66;  (63;  (14.40; 
(86.80;  (76.70.  4.  (4001.60.  6.  0.3%.  6.  (2750;  (2.76.  7.  (3760.  8.  (250.26; 
(160.15;  (100.10;  (360.36.   9.  Draft;  10^.   10.  Kegistered  letter ;  2^. 

Page  410.   1.  (3766.70.   8.  (761.60.   3.  (2452.46.   4.  (3496.50.  6.  (6753.38. 

8.  (17,465.  7.  (5161.  8.  (3408.60.  9.  Discount;  |%.  10.  Discount;  ^%. 
11.  (249.76.     18.  (2447.60.     18.  (379.76.     14.  (3240. 

Page  411.  1.  (609.49.  8.  (813.68.  3.  (1505.19.  4.  (2343.20.  6.  (146.25. 
6.  Proceeds  of  (750  note  ;  (13.25. 

Page  415.    1.  (3.44;  (1.28.   8.  (0.68,  loss.   8.  (1.63,  gain.   4.  40;  160;  40. 

6.  12  ;  24 ;  12.  6.  Phosphoric  acid.  12 ;  12.  80 ;  80.  7.  12  nitrogen  ;  24  phos- 
phoric acid ;  no  potash.   No  nitrogen ;  24  phosphoric  acid ;  12  potash. 

Page  419.    1.  (40.  8.  (174.40.  8.  (63.75.  4.  (68.45.   6.  (240.90.  6.  (62.10. 

7.  9  mills. 

Page  420.  1.  (36.76.  8.  (48.13.  3.  (26.81.  4.  (42.21.  6.  (66.  6.  (90.75. 
7.  (134.20.  8.  (129.26.  9.  (171.06.  10.  (127.88.  11.  (103.81.  18.  (248.8& 
13.  (36.  14.  (52.  16.  (64.  16.  (36.80.  17.  (56.  18.  (36.40.  19.  (70.  80.  (78. 
81.  (54.   88.  (68.   88.  (96.  84.  (200.   86.  (260.  86.  (308.   87.  (362.   88.  (606. 

89.  (66.28.  80.  (273.60.  31.  (153.76.  38.  (16,000;  (18,000.  83.  (71.20.  84.  (70. 
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Page  421.    1.  44TVr%.    2.  24^5f%;  l»»§i%;  24tJf%.    8-  1286,906,800. 

4.  157,388,833.38. 

Page  423.  1.  |870 ;  ad  valorem.  8.  f626 ;  specific.  8.  f440.  4.  f  766.60. 
ft.  |686.  6.  (11.25.  7.  (250.  8.  |68.75.  9.  |97.60.  10.  f287.50.  11.  (76.70. 
12.  (78.89.    18.  (1600.    14.  (1448.75. 

Page  424.    1.  (6.    8.  None;  (36.    8.  (210;  (260.    4.  (270. 

Page  425.  1.  (14,168.  8.  (820.06.  8.  (336.10.  4.  (487.60.  6.  (176. 
6.  (62.36. 

Page  428.  1.  (23.75.  8.  (30.80.  8.  (43.13.  4.  (88.  5.  (75.  6.  (3500. 
7.(2062.  8.(202.13.  9.  (1.53 ;  (0.61.  10.  (1.20;  (0.40.  11.(10,000. 
18.  (10,500;  (16,800.     18.  (6050.     14.  (31.26;  (1600. 

Page  431.    1.  (410.40;  (4104.  8.  (2739.  8.  (171;  (3420.  4.  (248.75;  (4875. 

5.  (66;  (82.25.  6.  (263.60;  (6590.   7.  (4076;  (1108.80.   8.  (2739;  (4108.50. 
Page  432.    1.(1.50.    8.(50.    8.(4.50.    4.  (70 ;  savings  bank.    5.  Yes;  (246. 

6.  (1125;  (450;  the  one  at  6%.   7.  (97.50.   8.  (20.  9.  (23.75.  10.  (23.  11.  (29. 

18.  (39.    18.  (52.50.    14.  (50.88.    15.  (39.38.    16.  (50.    17.  (68.    18.  (312.50. 

19.  (376.    80.  (525.    81.  (493.50.    88.  (195.    88.  (337.50.  84.  (596.  85.  (175. 
86.  Same.    87.  Same.    88.  (125 ;  (300 ;  the  investment  at  5%. 

Page  434.  1.  7%.  8.  (699.60.  8.  (242.  4.  5^^%.  6.  (622.60.  a  (316 ; 
(6800.     7.  (660. 

Page  436.    1.  77^.  8.  (1.90.  8.  (1.50.  4.  (1.60.  6.  (9.60.  6.  (557. 

Page  440.    1.  (1,250,000.    8.  (600.    8.  (270.    4.  (135.    5.  (2,750,000.   6.  5%. 

Page  444.  1.  (5000;  (2500;  (1250.  8.  76;  300.  8.  (7218.75;  (7706.25; 
(5146.88;  (7500.  4.4%.  5.  5% stock®  139 J.  8.  Same.  7.  3^%.  S>  S^^%. 
9.  (81.25,  loss.  10.  (62.50,  gain.  11.  (118.75,  loss.  18.  (250,  gain.  18.(187.50, 
loss.    14.  No  gain  or  loss.    15.  5^%  mortgage.    16.  7%  stock  @  149 1. 

Page  447.  1.  LXXV ;  LXXXVI ;  XCIII ;  XXXIX.  8.  200.006 ;  0.205. 
8.  2189.7;  1346.9.  4.  5162.17;  3214.67.  6.  4677.97;  8278.86.  6.  9363.63 
8640.51.  7.  248.832;  120.  8.  2088.603 ;  80.3.  9.  2949.7804;  76.  10.32,649.202 
8.2.     11.  238.45095;  9.5.     18.  5182.9623;  5.03.     18.  6^(;  1^^.    14.  8^\;  1|7 

"•iovV;4H.  16.  12H;5t7^.  i7.ioh;5A-  ".W^^jSiS-  w- Z^;  « 
20. M;*-  2i-/g;if  22.tK;1i^V  2«-H;t^i?.  ^-^^lih  ^^hU'n 

26.  ^;;  |.  87.  :^<^;  is.  88.  75 ft. 4 in.;  18 ft.  10 in.  89.  96 lb.  12 oz. 
241b.3oz.    30.  138  ft.  9  in.;  16  ft.  6  in. 

Page  449.  1.  (256;  (60;  (22.50;  (420;  (127.60;  (90;  (225;  (225.  8.  (16 
(7.25;  (4.90;  (13.15;  (7.50;  (46.40;  (23.66;  (33.80.  (111.75,  amount  saved 
8.  25%  and  75%,  approximately.    4.  (26.50.    6.  20%;  more;  40J^%;  greater. 

Page  450.    1.  (87.60.    2.  (106.80.    8.  (133.    4.  (97.    5.  (16,260.    6.  (9.76 
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Page  462.  1.  26.  2.  18.  8.  22.  4.  27.  6.  24.  6.  46.  7.  36.  8.  33.  9.  8.1. 
10.3.6.     11.6.4.     12.121.     18.  2.2  in.     14.1.4  ft.     16.1.6  ft.     16.  2.1  in. 

17.  66  in.  18.  126  in.  19.  77yd.  20.  3.3  yd.  21.  0.36ft.  22.  324  ft.  28.  440 in. 
S4.  420  ft.  25.660  ft.  26.  48.4  in.  27.  676  in.  28.  612  in.  99.620  ft. 
80.  1440in.  81.  32rd.;96rd.  82.  62rd.;  104rd.;  2.  88.  8 id.;  6 id.  84.  68rd.; 
204 rd.;  3. 

Page  454.    1.  67.     2.  41.     8.  61.     4.  36.     5.  63.     6.  63.     7.  71.     8.  69. 

9.  82  ft.  10.  87  ft.  11.  96  ft.  12.  97  ft.  18.  89  rd.  14.  83  yd.  15.  ^|. 
16.  Jf     17.  U'    "•  «•     !»•  U'    »•  »*•    »•  «-    ^  ih 

Page  456.  1.  111.  2.  234.  8.  10.6.  4.  89.7.  5.  4.41.  6.  0.63.  7.  34.3. 
8.  9.07.  9.  261.  10.  4607.  11.  7008.  12.  9812.  18.  1.41.  14.  2.24.  15.  2.66. 
16.  2.83.    17.  3.32.    18.  12.66. 

Page  457.  1.  86ft.  2.  2.83ft.  8.  36.06 in.  4.  96 in.  5.  126ft.  6.  636 in.; 
86  in. ;  163  ft. ;  76^  rd. ;  42 J  yd.      7.  22  ft.  6  in.      8.  16  ft.  6  in.      9.  43.60  ft. 

10.  88.24  ft.  11.  16.40  rd.  12.  76.20  ft.  18.  8.49  in.  14.  9.76  in.  15.  9.29  in. 
16.  41.06  in.  17.  4.34  in.  18.21.93  ft.  19.  3.46  in.  20.60  ft.  21.  7.6  mi. 
82.  8.94  mi.  28.166.  24.146.  25.  44  in.  26.249.  27.4299.2.  88.10.61ft. 
29.17.68  ft.    80.1.87  ft.    81.36  ft.    82.20.62  ft.    88.34.99  ft. 

Page  461.  1.  214.34  in.  2.  161.8  ft.  8.  1329f  in.  4.  16.06  ft.  5.  169.4  ft. 
6.  20.02  in.  7.14.74  ft.  8.  182.6  in.  9.18.92  ft.  10.  42 J  ft.  11.  66i}ft. 
12.  202.4  ft.       18.  42  ft.      14.  18y\ft.       15.  31ft.       16.  66  in.       17.  246  ft. 

18.  30}  ft.  19.  21.7  in.  20.1.26  ft.  21.0.164  ft.  22.  63  in.  28.  4.9  in. 
94.  0.036  mi.  25.  63.4072  in.  26.  40.8408  in.  27.  8.79648  in.  28.  13.728792  in. 
29.  13.19472  in.  80.10.9966  ft.  81.7.0686  ft.  82.19.3782  ft.  88.  17  in. 
84.  27  in.  85.  31  in.  86.  30  ft.  87.  68.003  ft.  88.  44  ft.  89.  308  in.  40.  484  in. 
41.  672  in.  48.  62.8  in.  48.  61.6  in.  44.  660  in.  45.  96.8  in.  46.  11  in. 
47.23.8  ft.    48.  6.6  in.    49.  1.98  in.     50.  14 }  in. 

Page  463.  1.  3}8q.in.  2.1386.  8.1386.  4.36ft.  5.  39.82 in.;  126.13 sq. in. 
6.  7.7  in.;  3.86 in.;  46.686 sq.  in.  7.  78.64 sq.  in.  8.  22ft.;  38.6 sq.ft.  9.  7^  in. 

Page  465.  1.  10,876  cu.  in.  8.  826.92 cu.  in.  8. 178.383 cu.  ft.  4.  0.341  J  cu.  ft. 
5.  310.98  cu.  in.     6.  109.076  cu.  in.    7.  8i(in.     8.  8  in.     9.  9  in.     10.  9f  f  in. 

11.  999.6cu.in.  18.  70.6cu.in.  18.  113.6cu.ft.  14.  43.2cu.ft.  15.  100.3cu.ft. 
16.  2301.3  cu.  in.  17.  226,981  cu.  in.  18.  78,608  cu.  in.  19.  21  in. ;  11  in. 
90.  226sq.in.    81.  16  in. 

Page  466.  1.  60,285f  cu.  ft.  8.  46  ^^V.  8.  169,273|f  4.  144|cu.ft. 
5.  2079  cu.  in. 

Page  468.  1.  106.  8.  231  sq.  in.  8.  62f  4.  6092.  6.  188f  7.  244}. 
8.  110 sq.ft.    9.  27,466 sq.ft.     10.  1178f. 
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Page  469.    1.  160.882  cu.  in.  2.  000.9404  cu.  ft.  8.  8033.384  cu.  in. 

4.  607.088  cu.  ft.        5.  21  sq.  in.        6.  278q.  in.        7.  21sq.in.    8.  ISsq.  in. 

9.  08,587,284  cu.  ft.;  16,714,203,7121b. 

Page  471.    1.  1910;  1021;  80.     2.  306,806.     8.  14,883,886.     4.  $44,078.48. 

5.  1112.08.  6.  1|.  7.  1/,.  8.  lOJ.  9.  OJ.  10.  9^.  11.  0^.  12.  6JJ. 
13.8/,.  14.  J.  15.  1|.  16.81.  17.6}.  18.  ,V  !»•  Vff-  »•  8J. 
21.  17i§.     22.  IJ.    28.  2.    24.  3.    26.  6.    26.  (4314.10.     27.  5.46.    28.  1.27. 

Page  473.    1.  (3.75.         2.  $7,500,000.         8.  7J%.        4.  40%.         5.  $640. 

6.  $10,810,000.  7.  $930,000,000.  8.  $376,000,000.  9.  $29,040,000. 

10.  $98,000,000.     11.  $6330. 

Page  475.    1.  Sl'm.    2.  16  in.    8.  6^V    4.  $2.06.    5.  116;  $4.64.    6.  12. 

Page  477.  1.  $27.50.  2.  Yes.  8.  Yes;  $70;  $257.50;  233 J%;  55^%. 
4.  233J%;  75%;  yes.    6.  $1.10.    6.  $46;  $12.20. 

Page  479.  1.  $0.21.  2.  $1;20%.  8.  $0.90;  5 2^5%.  4.  Honey.  6.  $0.06; 
$1.23;  $0.13.    8.  7/<j%.     11.  $2.32.     12.  $2.88. 

Page  480.    1.  1102.5.    2.  $346.08.    8.  16,800.    4.  Second;  $0.96.     5.  36. 

Page  481.    1.  12 ;  43,560.    2.  20.    8.  48  min.  24  sec.    4.  6,969,600.    5.  450. 

Page  482.  1.  1760.  2.  $34.60.  8.  $3600;  700  T.;  $5.14.  4.  167  acre-feet. 
6.  192. 

Page  485.    1.  1126^  lb.  2.  $0.48.  8.  7301b.  4.  413,952.  6.  2}  in.  8.  290,400. 

Page  486.  1.  777J.  2.  54,  545/y  T.  8.  6{§t%;  10^^^%.  4.  1340. 
6.  20,000  ft.    6.  118J%. 

Page  487.  1.  2227^.  2.  1^%.  8.  25%;  20%.  4.  64,800.  5.  5ft.6§in. 
6.61,8971.     7.24201b.     8.  15;S2. 

Page  488.  1.  22in.  2.  23^  ft.  8.  25f  in.  4.  OOO^^^  lb.  6.  2127>/>g8q.  in. 
6.  58,834f  lb.     7.  62,857}  in.     8.  1885fft.     9.1200.     10.17.     11.1000. 

Page  489.    1.  5  ft.  2.  14.32  ft.  8.  6y\ft.  4.  86j8q.  ft.  5. 1571f  6. 14M^^^, 

Page  490.    1.  3  ft.  7j(Jin.  2.  5f  J^  in.  8.  481^  lb. 

Page  491.  1.  $449.42.  2.  $58.08.  8.  $85,312.50.  4.  $4.  5.  3g^%  greater 
profit  on  article  costing  $8.70.    8.  62,304}^  lb.    7.  $4256.20.    8.  $4837.60. 

Page  492.  1.  $687.96.  2.  $905.66.  8.  $1076.40.  4.  384;  1536;  65,296; 
221,184.     5.  $642.05 ;  $2568.19.     8.  $1981.60.     7.  $1691.20. 

Page  493.    1.0.4%.    2.0.5%.    8.  3^;  3^;  243}.   4.  28/^;  28/^.   6.299.04. 

6.  $6.60.    7.  $1.68;  $8.83;  $19.17. 

Page  494.    1.  $1125.    2.  $2500.    8.  $0.20.    4.  Neither.    5.  $46.30.     8.  103. 

7.  $5180.70.    8.  $86.66. 
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Page  496.    1.  |6.78.    2.  6404|.     8.  |41.67  lost.    4.  The  note,  t6.90  better. 

6.  4|.    6.  118,200.    7.  6  ft.    8.  ^40.    9.  ^A9%.    10.  35f  yd. 

Page  496.  1.7.07  ft.  8.  177.18  da.  8.  80^  A.  4.121.6.  5.  f 75,000; 
128,760.75.    6.308.    7.  Shr.Omin.    8.  5.196  ca.  in.    9.  |81.75.    10.60  ft. 

Page  498.    1.  2hr.9mm.  2.  700  gal.  8.  27min.  4.  800.  5.  360  ft.  6.  48,906. 

7.  418,288.75  T.    8.  28f%.    9.  2.646.    10.  21. 

Page  499.  1.  61}  A.  8.  fl5.  8.  468;  91;  78;  13.  4.  673.75;  17.5; 
183.75.     6.  940}.    6.  234.     7.  218^.     8.  68f.    9.  106  ft.  6  in.     10.  3;  7;  11. 

Page  500.    1.  $420.      8.52.95  ft.      8.  No  gain  or  loas.     4.  32min.48}8ec. 

5.  17,000.    6.  42}  mi.     7.  51^.    8.  4.     9.  17  ft.  9  in.    10.  8316. 

Page  502.  1.  118,491,428^.  2.  ^^  in.  8.  3764}.  4.  $237.50.  6.  1960. 

6.  1320.    7.  71.00016  in. ;  71.02857  in. ;  71  in.    8.  160  in. ;  149.94  in. ; 
150.0003  in.  9.  $195.46.  10.  849.15;  238.65;  22.2. 

Page  504.  1.  240;  1040.  80;  1200.  480;  960.  105;  525.  800;  420.  132; 
156.  2;  3.  28.2;  84.6.  160;  350.  7;  13.  11 ;  44.  33;  187.  2.  $900;  $45. 
8.390.  4.52  ft.  5.  650  ft.;  65  ft.;  90%.  6.  $1700.  7.  3600;  216.  8.  $1250. 
9.  $3000.  10.  $2709.68. 

Page  506.  1.  $300.  2.  ^;  0.25.  8.  $460;  ^\.  4.  $360.  5.  0.25.  6.  0.28. 

7.  $728.  8.  0.26.  9.  $552 ;  $624 ;  $240 ;  $1416.  10.  $44 ;  $528. 

Page  509.  1.  160A.  2.  160  A.  8.  80  A.  4.  80  A.  5.  80  A.  6.  80  A. 
7.  40  A.  8.  40  A.  9.  $10,400.  10.  $3000.  11.  160  A.  12.  320  A.  18.480. 
14.  2  mi.  15.  3;  $14.25. 

Page  510.  1.  $365.25.  2.  $467.52.  8.  $331.16.  4.  $80.36.  5.  £8.  6.  XIO. 
7.  £5.  8.  £9.  9.  $17.85.  10.  $22.86.  11.  $29.75.  12.  $892.50.  18.  40M. 
14.  50  M.  16.  60  M.  16.  300  M.  17.  $16.41.  18.  $48.25.  19.  $44.39. 
20.  $144.75. 

Page  512.  1.  1  hr.  48  min.  17  sec.  2.  5  hr.  2  min.  2  sec.  8.  11  hr.  8  min. 
lOsec.A.M.  4.  105°;  9p.m.   6.  4a.m.   8.  8  hr.  22  min.  42  sec.  a.m.;  8hr.2min. 

42  sec.  A.M. 

Page  513.    1.  30°  47' 30".  2.  105°  W.  8.  90°  W.  4.  2°  5' 40.6".  6.  22°45'W. 

Page  516.  1.  $17.50.  2.  $10.13;  $7.13.  8.  $7.60;  $742.50.  4.  $3.25; 
$046.75.  5.  $36;  $2364.  6.  $18.  7.  $19.06.  8.  $7.63.  9.  $38.63.  10.  $54.38. 
11.  $21.26.  12.  $7.50.  18.  $9.06.  14.  $7.08.  16.  $7.33.  16.  $22.31.  17.  $50. 
18.  $35.     19.  $46.88.     20.  $2.78.     21.  $7.81. 

Page  517.  1.  9.  2.  11.  8.  8.  4.  12.  6.  14,  6,  25.  7.  16.  8.  18. 
9.  2.4  in.     10.  22  in. 
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Page  520.    1.  6.    2.  7.   8.  8.   4.  9.    6.  2.646.   6.  3.606.  7.  6.386.  8.  6.866. 

9.  8.186.    10.  9.639.    11.  2.     18.  3.    18.  4.    14.  2.361.    16.  2.671.    16.  2.668. 

17.  3.037.  18.  3.683.  19.  3.708.  80.  4.626.  81.  16.  88.  23.  88.  31.  84.  46. 
86.  72.  86.  83.  87.  88.  88.  93.  89.  96.  30.  98.  81.  18.  88.  21.  88.  27. 
84.  36.    85.  44.     86.  46.     87.  81.    88.  93.     89.  16.     40.  19.    41.  22.    48.  29. 

*  48.  38.    44.  41.    46.  62.    46.  69.     47.  82.    48.  93.    49.  14.     50.  28.     51.  42. 
58.  87.    58.  13  in.    54.  3.39  ft.    55.  688.90  cu.  in.     56.  14.69  cu.  in. 

Page  522.    1.  192  8q.in.       8.  229i8q.in.       8.  2| sq.ft.       4.  37jl^8q.  in. 
5.  16 sq.ft.    6.  2,% sq.ft.    7.  1490.72 cu. in.    8.  623.7 cu. in.    9.  33,264 cu. in. 

10.  764,000 sq.ft.     11.  960 sq.ft.     18.  188^ sq.ft. 

Page  524.    1.  63^7  8q.in.      8.  2,369,727,071,428^  sq.  mi.      8.  17}$  J  sq.  in. 

4.  2828^  sq.  in.  5.  86^  lb.  6.19.404.  7.  12805'^  oz.  8.  268,190,476,000  cu.  mi. 
9.  60 in.      10.  2040 sq.ft.      11.  116}  sq.ft.      18.  2416g§lb.      18.  1,467,777}. 

14.  ^7  in. 

Page  526.    1.  1860.39  in.     8.  1368.266  in.      8.  2047.24  in.     4.  2667.476  in. 

5.  127.6688  in.  6.  1.114171  in.  7.  184.2616  in.  8.  118.11  in.  9.  2.7669  in. 
10.666.01ft.       11.123.03  ft.       18.  61.181  in.       18.  126.4  mi.       14.  106.8  mi. 

15.  61.20  fr.     16.  27.94  mi.  per  hr. 

Page  527.     1.  7,600,000,000,000  cm. «  8.  370,000  cm.«         8.  42.96  cm.« 

4.  62,600  cm.«  5.  19,760  m.«  6.  0.00042766384  m.«  7.  7m.«  8.  3.6  m.« 
9.  0.000937  m.»    10.  0.486  m.» 

Page  528.    1.  170  kg.      8.  194^  kg.      8.  92/y  kg.      4.  10  kg.      5.  22  kg. 

6.  272,727t3^  kg.   7.3.276  kg.   8.7.276  kg.  9.79  kg.   10.7.386  kg.   11.4.984  kg. 

18.  6.249  kg.     18.  3001.     14.  7601.     15.  41.     16.  17001.     17.  2261.     18.  601. 

19.  61.    80.  2.61.    81.  20001.    88.  16001.    88.  72,4001.    84.  6831. 

Page  530.    1.  3}%.      8.  13J%.      8.  6%.      4.  20%.      5.  33J%.      6,  16§%. 
7.68%.      8.  48%;  62%.      9.263  ft.      10.20.      11.48. 
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THE 
TEACHING  OF  ARITHMETIC 

By  David  Eugenb  Smith,  Professor  of  Mathematics  in  Ttachers  College, 
Columbia  University 


l2mo,  doth,  196  pages,  illustnited,  $1.00 


This  work  has  been  prepared  to  meet  the  needs  of  reading 
circles  and  of  teachers  in  the  elementary  school  It  considers 
the  origin  of  arithmetic,  the  reasons  for  teaching  the  subject,  the 
various  noteworthy  methods  that  have  been  suggested,  and 
the  work  of  the  various  school  years.  Besides  these  general 
topics  it  discusses  at  length  what  arithmetic  should  include,  the 
nature  of  the  problems,  the  arrangement  of  material,  the  place 
of  oral  arithmetic,  the  nature  of  written  arithmetic,  the  analyses 
to  be  expected  of  children,  the  modem  improvements  in  the 
technique  of  the  subject,  the  question  of  interest  and  effort, 
the  proper  subjects  for  experiment,  and  the  game  element 

The  book  is  not  one  of  explanations  of  mathematical  proc- 
esses, nor  is  it  concerned  with  litde  devices,  these  being  suffi- 
dentiy  developed  in  the  ordinary  textbooks.  It  seeks  rather  to  set 
before  the  teacher  the  larger  phases  of  the  subject  and  to  encour- 
age her  to  progressive,  enthusiastic,  intelligent  work  in  the  grades 
of  the  elementary  school.  It  is  written  in  a  nontechnical  style 
that  will  appeal  to  all  readers,  and  it  supplies  a  large  bibliography 
that  will  help  teachers  who  wish  to  investigate  the  subject  further. 
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GINN  AND  COMPANY  Publishers 


RURAL  ARITHMETIC 

By  John  £.  Calfeb,  Normal  Department,  Berea  College,  Berea,  Ky. 


l2mo,  doth,  119  pages,  illustrated,  30  cents 


This  is  an  exercise  book  in  arithmetic  designed  to  put  new 
life  and  meaning  into  the  subject  for  country  boys  and  girls  in 
the  grammar  grades.  It  applies  arithmetic  directly  to  the  solu- 
tion of  real  and  practical  problems  taken  from  everyday  farm  life 
and  covering  all  the  important  phases  of  farm  management  It 
gives  thus  in  a  supplementary  way  much  reliable  and  valuable 
information  that  can  be  used  to  increase  farm  profits. 

Among  the  subjects  treated  are  rapid  addition,  decimals,  in- 
terest, lumber  measure,  land  measure,  liquid  measure,  mill  prob- 
lems, feed  problems,  meat  problems,  dairy  problems,  soil  erosion, 
cost  of  growing  crops,  idleness  and  carelessness,  educated  labor, 
health  and  sanitation,  fertilizers,  cost  of  bad  roads,  etc. 

The  problems  make  school  and  home  interests  identical,  re- 
duce abstract  thinking  to  a  minimum,  and  lead  the  pupil  to  dis- 
cover for  himself  important  principles  that  can  be  put  to  practical 
use.  The  book  is  thoroughly  teachable  and  in  accord  with  the 
best  modem  educational  theory. 

The  problems  in  this  little  book  are  the  real  and  practical 
problems  that  present  themselves  in  the  work  or  management 
of  a  farm.  To  the  country  school  this  should  prove  at  once 
interesting  and  profitable,  developing  a  broader  view  of  the 
farmer's  opportunities  and  a  corresponding  ability  to  aid  in  the 
accumulation  of  wealth.  Its  practicability  is  the  book's  greatest 
asset.  —  Western  Journal  of  Education. 
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